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July, 1925 


Contracts Awarded 








ROADS AND STREETS 


Ala., Birmingham—Federal Asphalt Paving Co. 
and C. Browne, award. contracts by City Commis- 
sion to pave 5 streets and lay sidewalks, construct 
curb, gutters, etc., on one street, at total cost of 
$102,000. 

Ala., Montgomery—State Highway Commission, 
Montgomery, let contracts for 4 roads: Houston 
and Geneva Counties, 20.70 mi. sand clay betw. 
Dothan and Hartford, to J. E. Speight, Florala; 
Lamar Co., 12 miles gravel betw. Guin and _ Sul- 
licent, to Nixon & Phillips, Birmingham, at $158,- 
ois: S. J. Cummings, Gadsden, contr. for bridges; 
Pickens Co., 10.6 miles gravel betw. Carrolton and 
Aliceville to Fennell & Toothacher, Tuscoloosa, at 
$103,688; Bullock Co., 8 miles gravel betw. Union 
Springs and Fort Davis to D. Andrews, Americus, 
Ga., at $88,412. 


Cal., Los Angeles—Kuhn Bros., 408 Centre St., 
Manhattan Beach, awarded contract by County at 
$119,880 for impvt. of Whittier Blvd. betw. east 
City limits of Montebello and Philadelphia St., 
Whittier; 3.12 miles (no. half of rd.). 


Cal., Los Angeles—W. J. Curren, 221 W. Broad- 
way, Glendale, contract for impvt. of Del Mar 
Ave.—Valley Blvd. to Garvey Ave., at $127,871; 
O. U. Miracle, 227 Ave. D., Redondo Beach, contr. 
at $55,140.23 for impvt. of Meyler St.—36th to 
38ith Sts.; Warren Constr. Co., 2221 E. 25th St., 
awarded contract at $26,596 for impvt. of Beach- 
wood Dr.—412 ft. so. from Sunset Blvd. to Santa 
Monica Blvd. 


Cal., Oakland—Oakland Paving Co., 5000 Broad- 
way, Oakland, awarded contract by City to pave 
E. 14th St.—50th Ave. to so. City line and 94th 
St. from E. 14th to A Sts., at $499,041. 


Cal., Sacramento—Irey & Holden, Lodi, awarded 
contract by State Highway Department at $42,- 
671.50 for constr. of section of State hwy. in El 
Dorado Co. betw. Camino and 2 miles east of 
Sportsman’s Hall; about 5.8 miles long, to be 
graded and portions surfaced with crushed gravel 
or stone; Federal Paving Co., San Francisco, 
awarded contract for constr. of section of State 
hwy. Kern Co. betw. Beardsley Canal and Lerde; 
abt. 8.2 miles in length, to be widened with asphalt 
cone. shoulders and _ surf. with asphalt, at 
$137,698.50. 


Cal., Sacramento—Following contracts let for 
highway. work in State: Basich Bros. Co., 3788 
Vermont Ave., Los Angeles, at $119,879.70 for high- 
way in San Bernardino Co. betw. Santa Ana Riv. 
and Redlands; abt. 5.5 miles. 3 miles are to be 
paved with cem. conc. and 2.5 mi. widened with 
cement concrete shoulders and surfaced with as- 
phalt concrete; R. A. Wattson, 1026 McCadden 
Pl, Los Angeles, contract for highway in San 
Diego Co.—San Onofre to west boundary, 3.65 
miles cem. conc. pave., at $119,057.40. 


Conn., Hartford—J. A. McDonald, Commr., State 
Hwy. Dept., Hartford, let following contracts: 
Bitum. mac. surf , 45,394 ft. on Northampton Turn- 
pike in Windsor, Windsor Locks, E. Granby & 
Suffield, to Lane Constr. Co., 37 Colony St., Meri- 
den, at $168,134; 13,144 ft. Hebron Ave., in Gias- 
tonbury to F. Arrigoni & Sons, Middletown, at 
$26,600; waterbound macadam surf., 20,785 ft. Ray- 
mond Hill Rd. in Montville to D. Arrigoni, at 
$12,933; 19,980 ft. Coichester Amston rd. Colchester 
and Hebron, to L. Suzio Constr. Co., State and 
Brooks Sts., Meriden, at $83,234; 6,000 ft. Mace- 
donia Rd. in Kent to W. J. Montgomery Co., 72 
Conner St., New Haven, at $58,368; 12,900 ft. 
Brantford and No. Brantford rds. in Brantford 
and No. Brantford to Kelleher Bros., Montague 
City, Mass., at $52,956, and 6,000 ft. Georgetown 
Ru., in Redding, to Osbon & Barnes Co., Odd Fel- 
lows Bidg., Danbury, at $47,354—Total, $539,579. 

Fla., St. Petersburg—Davis, Miller & Cobb, 
Tampa, awarded contr. at about $234,000 to widen 
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% mile Lakeview Ave., from 16 to 40 ft. and 
pave with asphalt block, 5-in. rock base and as- 
phalt filler. 

Fla., Tampa—Highway Engineering & Constr. 
Co., Shelbyville, Del., awarded contract to pave 
12 streets at about $240,000 in Sunset Pk.; Cone 
Bros., Caesar & Walton Sts., at $15,000 to pave 
2nd Ave.—Bayshore Bivd. to Hills Ave.; Union 
Paving Co., Tampa, at $35,000 to pave Manhattan 
Ave.—Memorial Hwy. to Cypress St. 

Fla., Lake City—C. F. Lytle Co., 
awarded contract for abt. 
here, at $244,000. 


Fla., Sarasota—J. W. Crawford, awarded con- 
tract to pave 20 streets and alleys; about 64,000 
sq. yds. Contract price, $180,186. 


Fla., Tavares—Southern Paving Co., Volunteer 
Life Bldg., Chattanooga, Tenn., awarded contract 
for hwy. from Leesburg to Helena Run and to 
Wm. B. Gibson, Lady Lake to grade; approx. cost, 
$44,000 per mile. 

Ga., East Point—Following contracts for 6 roads 
and 5 brdgs. let by State Hwy. Department: El- 
bert Co., 8% miles topsoil to Wallace Construction 
Co., Atlanta, at $77,124; 3 bridges to E. M. Wil- 
liam, Monroe, Ga., at $16,316; both awards sub- 
ject to_ approval of Elbert County Bond Comn.; 
Charlton Co., 10 mi. surface treatment  betw. 
Waycross and Jacksonville to Sam E. Finley, 
North Ave., Atlanta, at $34,818; C.arke Co., re- 
surfacing 4% miles penetration macadam betw. 
Athens and Bogart, to Sam lL. Finley, at $13,757; 
Gilmer Co., 3% miles macadam betw. Ellijay and 
Jasper to R. L. Killian, Canton, Ga., $60,064; 2 
brdgs. to Sims & Clouts, La Fayette, at $19,241; 
Rockdale Co., 9 miles topsoil, Atlanta-Convers- 
Covington hwy. to Wallace Constr. Co., at $64,422; 
Cobb and Fulton Cos., surf. treat % mile hard 
surf. rd. betw. Atlanta and Roswell. Sam E. 
Finley. 

ill., Springfield—Following contracts let by State 
Highway Comn.: Sec. 15X, Winnebago Co., paving 
to Verhey Constr. Co., Urbana, at $8,957; Sec. 11, 
Cook Co., paving to Chicago Heights Coal Co., 
Chicago Hts., Ill, at $133.532; Sec. 3V, Jackson 
Co. brdg. to Wm. Lough & Son, Marion, IIl., at 
$14,660; Sec. 11B, Cook Co., bridge to Medaris- 
Barnett Co., Greenfield, Ill., at $27,222.70; Sec. 
18B, Fulton Co., bridge to M. R. Deyo, Peoria, Il., 
at $69,905; Sec. 11B, Carroll-JoDaviess Co., brdg. 
to Chernus Construction Co., Minneapolis, Minn., 
at $49,846; Sec. 1, Lawrence Co., paving to French 
Constr. Co., Fairfield, Ill, $121,704. 

Ky., Frankfort—Costeillo Bros., Knoxville, Tenn., 
awarded contract for F A 131 B, 6.997 miles G & 
D, Bardwell-Clinton Rd., at $62,622; Fulton Co., 
Fulton-Hickman Rd., F A 131 B & C, 6.087 miles 
G & D, to same contractors, at $54,590. 

Me., Augusta—Wyman & Simpson, Waterville, 
awarded contr. by State Hwy. Comn., for gravel 
surfacing 3.32 miles of highway; F A P 64 in New 
Sharon, at $51,919; bitum. macadam pav. 2.03 
m.les hwy. in Houlton aud gravel surf. 5.26 miles 
hwy. in Livermore, to Boone & Brewer Constr. 
Co., Presque Isle, at $60,797 and $88,729, respec- 
tively; bitum. macadam pave. 4.3 miles hwy. in 
Gray, to A. D. Bridges & Sons, Inc., Hazardville, 
Conn., at $90,947. 

Mich., Adiran—W. L. Johnson Constr. Co., 
Hicksville, Ohio, awarded contract to build 6% 
miles bitum. macadam road betw. Adr.an and 
Wellsville, $114,728. 

Md., Baltimore—Arundel 
Knickerbocker Bldg., awarded contract by Board 
of Estimates to pave sections of West, Bath, 
Monument and Durham Sts., at $31,375; American 
Paving & Contracting Co., Montebello Ave. and 
B. & O. R. R., at $86,939 for sections of Aisquith, 
20 and Taylor Sts. 

Mich., Lansing—Following 
ending June 11, by State Hwy. Dept.: No. 12-28, 
B, Gogebic Co., Wakefield Twp. Cl. 7-in. F-PI. 
20 ft. wide, 0.018 miles, to Thor. Hoseid, Wake- 
field, at $2,271.94 (est. cost cement, $533.60); 10-3, 
D, Arenac Co., Vil. of Omer, Cl. G & DS, 

mi. to J. A. Campbell, Bay City, Mich., at $4,125 40; 


( Jacksonville, 
8 miles conc. paving 
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Rd. 10-39 C and D-2, Oakland Co., Royal Oak 
Twp. Cl. 9-in. F-Pl. 40 ft. wide, 3.453 mi. to R. D. 
Baker Co., Detroit, Mich., at $241,311.86 (est. cost 
cement, $83,443.38); 10-39, A-2, Oakland Co., 
Bloomfield Twp. Cl. 9-in. F-Pl. 40 ft. wide, 5.516 
mi. to White Constr. Co., Chicago, Ill., at $277,- 
247 (est. cost cement, $113,729.63); 10-39, B-2, 
Oakland Co., Troy and Royal Oak Twps. Cl. 9-in. 
F-Pl., 20 ft. wide, 4.20 miles to W. H. Knapp Co., 
Monroe, Mich., at $140,993.28. 

St. Louis, Mo.—Granite Bituminous Paving Co., 
Ry. Ex. Bldg., Bridges Asphalt Mfg. Co., Central 
Paving & Constr. Co., 6161 Maple, Webb-Boone 
Paving Co., awarded contracts by Board of Public 
Service to pave and rebuild 8 streets here, at 


$400,626. 

Neb., Holdredge—Roberts Constr. Co., 405 Ist 
Natl., Lincoln, awarded contract for paving, 
grad., curb and gutter in Paving Dist. 13, 14 and 
15, at about $109,365. 

N. H., Concord—Following contracts let by 
State Hwy. Comn.: Graveling 0.76 miles highway 
in Randolph and 0.83 miles in Colebrook, to T. 
Melloy, Gorham, at $13,555 and $15,290 respectively; 
0.71 miles hwy. in Newbury to Peckman Rd. 
Corp., Farmington, at $8,387; rein. conc. suri. 1.63 
miles highway in Concord, to Winslow & Cum- 
mings, Nashua, at $52.280; bituminous macadam 
pav., 0.57 miles hwy. in Dorchester, to Robie 
Constr. Co., 1037 Elm St., Manchester, at $12,811 
and 0.8 miles in Bethlehem, to O. W. Fernwald, 
Berlin, at $12,328; modified asphalt pavement, 1.86 
miles hwy. in Boscawen to A. D. Bridges Sons, 
Hazardville, Conn., at $23,706. 

N. J., Elizabeth—J. B. Gilligan, Casey Co., 972 
Broad St., Newark, awarded contract for paving 
2 streets, at $91,651; Gilligan, Barrett, Cahill Co., 
Broad St., Newark, at $197,577. Paving Bway to 
Standard Bitulithic Co., Brill St., Newark, at 
$85,189. 

N. Y., Long Isl. City—W. P. MacDonald Constr. 
Co., 342 Madison Ave., New York City, awarded 
contract for grading and repairing W. Allen road, 
at $149,430. 

N. Y., New York—Asphalt Constr. Co., 208 
Broadway, awarded contract for sheet asphalt 
paving on 135th St., at $104,904; granite block 
repaving Canal St. to J. Meehan & Son, 74 Cort- 
landt St., at $54,976. 


N. ¥., New York—Pres. Bronx Boro., H. Bruck- 
ner, let following contracts: Bitum. conc. pav. 
Mt. Eden Ave. and granite block. repaving E. 
149th St., to Asphalt Constr. Co., 208 Broadway, 
at $14,962 and $211,706, respectively; granite and 
asphalt blk. repaving Fordham Rd. to Regan 
Towers Co., 124 W. 121st St., at $179,104; grading, 
etc., Adams St., to M. Del Balso, 660 E. 221st St., 
at $3,391, Calhoun Ave. to Spadaro Contg. Co., 
Inc., 375 E. Fordham Rd., at $10,788; Bogart Ave. 
to S. Nugent, 285 W. 160th St., at $10,983. 

N. C., Raleigh—State Hwy. Comn., Raleigh, let 
contracts for 11 roads: Beaufort County: 8.92 mi. 
grading to Nello L. Teer, Geer Bidg., Durham, 
at $53,662; Edgecombe Co.: 11.99 mi. paving to 
Zeigler Bros., Greensboro, at $142,681; structs., 
to Sparling Constr. Co., Nashville, Tenn., at $42,- 
877; Jones Co.: 7.85 mi. paving to David Schoen- 
tag, Inc., Saugerties, N. Y., at $328,554; Chatham 
Co.: 18.20 mi. grading to McDowell Constr. Co., 
Marion, at $142,681; J. S. Bowers, Whiteville, 
$47,526, struct.; Vance Co.:: 5.82 mi. pavins, to 
Coastal Constr. Co., at $182,423; Wilkes Co.: 2.17 
mi. paving to Foster Constr. Co., at $76,052; J. L. 
Brinkley, structs., at $19,816; Avery Co.: 4.22 mi. 
grading to Albert Bros., Shawsville, Va., at $35,- 
778, B. G. Young, Johnson City, Tenn., at $9,594, 
structs. Burke Co.: 11.83 mi. grading to Albert 
Bros., at $60,020, McDowell Constr. Co., $19,816, 
structs.; 6.24 mi. Rte. 10, to Albert Bros., at 
$32,213, R. C. Stevens, struct., at $9,065; Hender- 
gon Co.: 5.50 mi. paving to Wilson Constr. Co., 
$164,943; Carolina Constr. Co., $13,872, structs.; 
Buncombe Co.: 2.86 mi. paving to R. C. Stevens, at 
$115,677; E. A. Wood & Co., at $23,680 for structs. 

Okla., Okla. City—State Hwy. Comn., Okla. 
City, let contracts for 12 roads and bridges: Love 
Co,, 86.081 mi. thru Thackerville, Flynn Constr. 
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Co., $127,089; Logan Co., grade and draing.-struct: 
on 12% mi. T-K-O Hwy. M. A. Swatek & Co., 
51944 W. Main St., Okla. City, at $72,015; Okfuskee 
Co., .195 mi. grading and drainage structs. on 
county’s part of Weleetka-Wetumpka Rd., J. E. 
Smith & Sons, $36,305; Hughes Co. grading and 
draing. structs. on County’s part of same rd., 
W. T. Pharoah, $21,247; Stephens Co. 9.437 mi. 
grading and drainage structs. J. E. Smith & Sons, 
$35,543; also brdg. Woodward Constr. Co., $7,695: 
Nowata Co. 5 mi. grading and draing. Armstrong, 
Turner & Spaulding, Inita, at $16,411; W. F. 
Froebe, 2335 S. 13th St., Muskogee, $12,839 for 
brdg., Wagoner Co. 4 miles gravel, so of Wagoner, 
Ellis & Lewis, $26,355; Okfuskee Co. 1.5 mi. conc. 
in Weleetka, Wilson & Bush, $5,910; brdg. so. of 
Nowata, Kansas City Bridge Co., rear Leslie 
Bldg., Kansas City, Mo., $9,207; Adair Co. over 
Barron Fork and over Duncan Creek, Pioneer 
Constr. Co., $34,290; 2 brdgs. over Evansville Crk., 
Leroy Johnston, at $20,879. 

Tenn., Jackson—Southern Paving & Constr. Co., 
Vol. Life Bldg., Chattanooga, Tenn., awarded con- 
tract for 43,000 sq. yds. concrete and asphalt sur- 
faced streets, at about $149,000. 

Tex., Boston—Tibbetts Construction Co., Joseph 
Bldg., Ft. Worth, awarded contract for 8.66 miles 
18-ft. concrete on State Hwy. 48, at $297,162; con- 
crete; State Hwy. 48. 

Tex., Childress—Jordan Constr. Co., Plainview, 
awarded contr. at about $250,000 to pave 60 or 70 
blks. in residential section, with brick on 4-in. 
concrete base; asphalt-filled. 

Wash., Seattle—Loveberry & Watson, awarded 

contract for grading 12th Ave., so et al., at 
$195,686; Magnus Espeland, contract for grading, 
etc., on Holly St., at $7,067; alley blk 2, Montlake 
Pk. Addn. to C. L. Creelman, at $4,900. 
_ Wis., Madison—Following contracts let for pav- 
ing: J. F. Ick, Washington Bldg., rein. cone. pave- 
ment on W. Wilson, at $53,500; on Spaight St., 
$66,500; Fox Ave., $5,750; Main St., $8,400; Mason 
St., $4,900. O’Dea & Schafer, Gen. Del., contract 
for paving on Chadbourne Ave., at $3,150; Pros- 
pect Ave., $3,700; N. Quinn, 315 W. Johnson St., 
paving on St. Paul Ave. and 2nd St., at $9,560— 
all Madison. Total cost of impvts., $155,460. 

Wis., Madison—Peppard-Burrell & Lynch, Min- 
neapolis, Minn., awarded contract by Wis. Hwy. 
Comn., for grading and surfacing Manitowoc- 
Sheboygan Rd. F A P 420A, at $21,164 for 37,793 
c.y. earth excav., at $94,884 for 83,969 sq. yds. conc. 
surf., total $150,560. 


SEWERAGE AND SEWAGE TREATMENT 


Cal., Los Angeles—G. W. Kemper, P. O. Box 
126, Alhambra, award. contract for storm drains 
in Los Feliz Blvd. and Gleneden St., at $98,998. 


Cal., North Sacramento—Chambers & DeGolyer, 
Bacon Bldg., Oakland, awarded contract for 62,700 
lin. ft. 6 to 15-inch vitr. sewers in various streets, 
at $54,975. 

Ont., Ford City—Chick Contracting Co., Mc- 
Dougall <Ave., Windsor, awarded contract for 
sewers in various streets, at $140,000; outlet sewer 
to Merlo, Merlo & Ray, Ford City at $43,000. 

Fla., Tampa—Bryan & Co., Phelps Street, Jack- 
sonville, contract for san. sewers in Sec. 11, Semi- 
nole Hts., at $59,040; Sec. 13, $39,081; Secs. 14 and 
17, at $25,340; Erler Corp., Tampa, Sec. 12, $69,509— 
total, $192,970. 

lll., Centralia—J. Webb Jones, Benton, awarded 
contract for san. sewer dist. No. 2 to Jas. Boaz, 
Leroy, Ill, at $98,267. 

ill., De Pue—P. Di Paolo, 1074 West Taylor St., 
Chicago, awarded contract for approx. 5 miles 
sanitary sewers in various streets, and constr. of 
disposal plant, at abt. $39,756. 

Ill., Springfield—Hanson & Willadsen Co., 
Omaha, Neb., awarded contract for San. Dist., 
Sec. A, sanitary intercepting sewer project, at 
$272,242. 

Md., Baltimore—P. Marocco, 638 S. Linwood Ave., 
awarded contr. by Bd. of Awards for storm sewers 
in Dist. G-11, 46-B, P-8 and P-4, St. Water Contr. 
83, at $137,238. 
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Md., Baltimore—F. Angelozzi, 238 Albemarble 
St., awarded contract by Bd. of Awards, for storm 
sewers in Dist. J-8, at $196,295. 

Md., Salisbury—Walter Martin, Albert Lea, 
Minn., awarded contract for constructing no. and 
so side trunk san. sewers, at $75,706. 

Mass., Boston—A. Grande, awarded contract for 
sewerage wks. in Sunset Hill Rd., West Roxbury, 
at $10,271; works in Sturgis Rd. West Roxbury, 
at $2,747. C. Iacozza awarded contract for sewer- 
age works in Arborway, West Roxbury, at $2,664; 
Cc. & R. Constr. Co., contract for bldg. Dorchester 
brook sewer, Roxbury, at $73,441; V. Barletta, 
awarded contract for sewerage works in Kilmar- 
nock St., at $22,275; M. De Sisto Co. awarded con- 
tract for sewerage wks. in River St., at $2,729; 
Zoppo & Civitarese, awarded contract for sewer- 
age works in Verrill St.—Norton to Woolson Sts. 
—Dorchester, at $2,875; A. Cefalo awarded contract 
for sewerage works in Western Ave., Brighton, at 
$19,015. 

Mich., Saginaw—Wm. Eddy & Son, Wm. Carl- 
son and Webster Constr. Co., Detroit, awarded 
contracts for 38 sewers. Latter concern will do 
most of the work. 

Mich., Springwells—T. D. Nolan, 11341 Wood- 
ward Ave., Detroit, contract for 8,349 ft. 10-in. 
and 429 ft. 12-in. vitr. tile sewer in Sewer 44, at 
$17,548; 721 ft. 6-in. and 423 ft. 12-in. vitr. sewers 
in Sewer Dist. 57, at $840; Coolsaet Bros., 12734 
Mich. Ave., Detroit, 1,533 ft. 12-in., 310 ft. 18-in., 
2,332 ft. 21-in., 2,980 ft. 24-in., 2,022 ft. 27-in. and 
1,005 ft. 30-in. vitr. tile sewer in Sewer Dist. 58, 
at $38,398. 

Minn., St. Paul—O’Neil & Preston, 608 Exchange 
Bank Bldg., awadred contract for constr. of Belt 
Line outfall sewer, Contr. G; 3,808 ft. 9-in. and 
1,580 ft. 24-ft. circular sewer, etc., at $242,000. 

Minn., Winona—Jno. L. Hegard, Winona, award- 
ed contract for constr. of storm sewers on Har- 
riet, Main and Kansas Sts.; approx. 7,208 lin. ft. 
12-in. pipe; 12 manholes; 45 inlets and 8 catch 
basins, at $32,484. 

N. ¥., New York—C. W. McDonald, 1910 Web- 
ster Ave., awarded contract for sewers, etc., in 
Cornell Ave., at $538,166; E. 242nd St., to Spadaro 
and Turiano, 3185 E. Tremont Ave., at $4,718 
(Bronx Borough). 

Ohio, Canton—Garaux Bros., Massillon Rd., 
awarded contract for san. and storm water sewers 
in ten streets in subdivision, New Avondale Addn. 
to City; Engineer’s est., $150,000. 

Ohio, Cleveland—Gantose Constr. Co., 4816 
Brookpark Rd., award. contract by Bd. Park 
Commrs., Met. Park Dist., for 1,500 ft. 4x112% 
concrete conduit in Big Creek Parkway, at $39,415. 
Lane & Freeman, 5713 Euclid Ave., awarded con- 
tract for sewage plant, Imhoff tanks, sand filters, 
sludge beds east of Bonnyview Rd., Impvt. 302, 
Sec. B, at $44,235; 1,500 ft. 12 and 48-in. tile brick 
and sewer in S. O. M. Center Rd., Impvt. 301, Sec. 
A, to Iafornaro & Son, 2258 Murray Hill Rd., 
$54,476. Sprague & Burkhardt, 11812 Browning 
Ave., awarded contract by City for 1,100 ft. 12-in. 
vitr. tile sewer in Columbine Ave., at $3,237; 
Iafornaro & Son, 2218 Murray Hill Rd., contr. for 
840 ft. 12-in. vit. tile sewer in Kuhlman Ave., at 
$3,275; 1,100 ft. 12-in. vit. tile sewer in W. 150th 
St. and 830 ft. 12-in. vitr. tile sewer in Warren 
St.; also 440 ft. 2-ft. 6-in. conc. sewer in Rose- 
mary St. to Hadded & Kariel Constr. Co., Huron- 
Sixth Bldg., at $3,960 and $13,018, respectively; 
1,010 ft. 12-24 inch vitr. tile sewer in W. 151st. 
St. to E. P. Langahan, Marshall Bldg., at $4,156. 

Ohio, Cleveland Heights—(Postoffice, Warrens- 
ville)—Iafornaro & Son, 2280 Murray Hill Rd., 
Cleveland, awarded contract for vitr. clay sewers 
and cast-iron water mains in 4 streets, at $65,798. 

Ohio, Euclid—C. W. Jackson, 1318 E. 48th St., 
Cleveland, awarded contract for 8,030 ft. 36-48 
inch brick sewer in Cut Road, at $96,700. 

Pa., Pittsburgh—R. D. Thomas, 333 Bouquet St., 
awarded contract by City for 6,418 ft. 42 in. reinf. 
conc. and 302 ft. 15-in. sewer in Saw Mill Run 
Drainage Basin, at $121,000. 

Pa., Pittsburgh—M. Manella, 5140 Breedshill 
Ave., awarded contract by City for 1,900 ft. 42-in. 
and 3,912 ft. 39-in. rein. conc. sewer in City line 
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so. of Edgebrook Ave. to Pier Prop. point 400 ft. 
no. of West Liberty Ave. (Saw Mill Run Basin). 
Contr. 5, at $670,045. 

Tex., Edinburgh—W. I. Pearson & Co. awarded 
contract for constructing approx. 6 miles sewer 
mains, at $70,000. 

Tex., Houston—Following contracts let by City: 
Settling tank for Scott Street water plant let to 
A. M. Arnold, Scanlon Bldg., Houston, at $16,500; 
2 wells, 200 g.p.m. capy., to Layne-Texas Co., 
1111 Sixth St., at $55,500; 2 pumps to H. A. Payne, 
Houston, at $5,500. 

Tex., Houston—W. T. Carter Lumber & Bldg. 
Co., 1201 Capital St., awarded contract to Charles 
K. Horton, 2202 Clay St., Houston, for 124% miles 
sanitary sewers, at about $75,000; will install pumps 
and motors and treatment plant. 

Wash., Centralia—J. F. Shay Co., Portland, 
awarded contract by City Comn., for constr. of 
new sewer and treating plant to serve west and 
no. west sections of City. Contract price for sewer 
is $62,585 and for treating plant, $12,075. 

Wis., Madison—N. Quinn, 515 West Johnson St., 
awarded contract for storm sewers in University 
Ave., at $78,800. 

Wis., Milwaukee—Wenzel Henoch Co., 498 27th 
St., awarded contract for Menominee Valley sewer 
extension; approx. 1.5 miles 18 and .24-in. terra 
cotta pipe, at $124,877. 


WATER SUPPLY AND PURIFICATION 


Cal., Elsinore—Claude Fisher Construction Co. 
awarded contract for constr. of water works sys- 
tem here, at $131,000. 

Cal., Pasadena—Grinnell Co., 520 Mateo St., 
awarded contr. for cast iron pipe and fittings in- 
volving 12,000 ft. 4-in., 8-in., 12-in. and 6-in., at 
$75,325; Reliable Iron Fdy. Co., contract for fittings 
as follows: 2 tons 4-in., at $100 ton; 27 tons of 
6-in. to 12-in., at $100 ton, total $2,900. 

Ont., Peterboro—F. R. Wilford Co., Lindsay, 
awarded contract for pipe line across Otonabee 
River, pumping station, grit chambers, aeration 
tanks, settling tanks, etc., at $78,000; 3 sewage 
pumping units, to Smart Turner Mach. Co., $11,000; 
3 complete compressor units to Francis Hankin 
Co., 386 King St., West, Toronto, at $18,753; air 
distribution, piping, etc., to W. R. Turner, Peter- 
—_ at $14,576. 


C., Vancouver — Vancouver’ Engineering 


Works, 519 Sixth Ave., awarded contract for ap- 
prox. 14 miles steel pipe line involving about 6,000 


tons steel pipe, at $500,323. 

Quincy, ill.—Priester Constr. Co., Kahl Bldg., 
Davenport, Iowa, awarded contract for rein. conc. 
high reservoir; concrete covered, at $174,578. 

lll., West Frankfort—The Katz Construction Co., 
1817 Douglas St., Omaha, Neb., awarded contract 
for construction of water plant at about $550,000. 

ll, White Hall—C. M. WHanes, Jerseyville, 
awarded contract for raising present dam and 
spillway, diversion dam and spillway, raw water, 
pump house, conc. coagulation basin, brick filter 
bldg., filter and pumping equipt., at $54,390. 

Ind., Anderson—Westinghouse Co., East Pitts- 
burgh, Pa., contract by City for new turbine en- 
gine and appurtenances, at $118,000. 

Mass., Lawrence—P. J. Holland, 24 Ames St., 
awarded contract by Morris Knowles, Inc., Pitts- 
burgh, Pa., for sand filter and Water Street pump- 
ing station; engineer’s est., $275,000. 

Mo., Ash Grove—Sewell Well Co., 901 Howard 
St., St. Louis, awarded contract for well here; 
W. F. Plummer, R. F. D. 6, Melville Rd., Spring- 
field, contract for pipe line; Chicago Bridge and 
Iron Works, 37 West Van Buren St., Chicago, IIL, 
contract for tank on tower. Est. cost of work, 
$50,000. 

N. Y., Brooklyn—N. De Stefano, 257 Glenn Ave., 
Tompkinsville, and L. Bignalo, awarded contract 
by Commr. N. J. Hayes, Municipal Bldg., N. Y. 
City, for mains in various thoroughfares, at 
$78,813. 

N. Y., Long Island City—Commr. of Water Sup- 
ply, Gas & Elec., N. J. Hayes, let following con- 
tracts for water mains: Paladino Contg. Co., 437 
E. 120th St., N. Y. City, mains in Queens Blvd., 
at $116,729; Constantia, E. Willitson, 83rd, 8th and 
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various other streets, at $48,393 and $11,275, re- 
spectively, to J. A. Gregory, 351 E. 124th St., 
New York City. 

Penn., Ashland—Pottsville -Construction Co., 
Pottsville, awarded contract by Borough for con- 
str. of impounding reservoir for domestic water 
supply, at $262,324. 

Penn., Red Lion-—Gannett, Seelye & Fleming, 
Engrs., Inc., No. Market St., Harr-sburg, awarded 
contract by Red Lion Water Co. for conc. stand- 

miles cast iron force mains, storage dam 
reservoir; also pumping station and fi:ter 
plant, at $250,000. 

O., Painesville—Pitt Constr. Co., Diamond Bldg., 
Pittsburgh, Pa., awarded contract by City for 
35x80-ft. pump rm., 35x35-ft. filter bldg.; three 
20x24-ft. conc. basins; 12 ft. deep and gravity 
sand filters, etc. Engineer’s est. $40,000. 

B Gey Spartansourg—Burford, Hall & Smith 
Citizens & Southern Bank Bldg., Atlanta, Ga., 
awarded contract by City for machinery in water 
works pumping station on Pacolet River, at $70,000. 

Tex., Lamesa—T. J. Whalen, Lubbock, awarded 
contract for water works and sewerage impvts., 
at $64,173. 

Tex., Littlefield—Gantt-Baker, Inc., Okla. City, 
awarded contract by Comn., Littlefield, for water 
works sys., at abt. $64,000 

Wash., Seattle—J. L. Smith, awarded contract 
for reconstr. of Cedar River pipe line No. 2, at 
$91,194. 

Wis., Madison—N. Quinn, 
awarded contract by City for 
filters, at $197,000. 

Wis., Madison—O'’Dea & Shafer Co., 
Madison, awarded contract for constr. 
ervoir, at $123,000. 

Wis., Milwaukee—W. T. Werner, 675 Hi-Mount 
Blvd., awarded contract by Dept. of Public Works 
for 5,500 lin. ft. 54-in. cast iron mains in Bur- 
leigh St.—35th to 5lst. Sts.—at $79,585; 13,019 ft. 
6-in. mains to F. E. Kaminski, 745 46th Ave., 
West Allis, at $10,338; 7,644 ft. 8-in. and 1,935 
ft. 12-in. mains in various streets, to Wenzel and 
Henoch Co., 498 27th St., at $4,443 and $9,043, 
respectivery. 


515 W. Johnson St., 
limestone sprinkling 


1019 Oregon, 
of new res- 








Prospective Work 








ROADS AND STREETS 


Mont- 
resur- 


Ala., Montgomery—State Highway Comn., 
gomery, plans to expend $260,000 to repair, 
face and rebuild Decatur-Tuscumbia road. 

Cal., Burbank—Streets to be widened to 100 ft. 
are as follows: Olive, Magnolia, Alameda, Buena 
Vista, Verdugo and Empire Aves., Lincoln St. 

Cal., El Centro—Paul E. Kressly, H. W. Hell- 
man Bldg., Los Angeles, appointed engineer and 
has been authorized to make surveys and pre- 
pare plans and estimates for paved highway betw. 
Calexico and State Hwy. at east high line canal; 
approx. 19 miles. Work is to be done under Rd. 
Impvt. Dist. plan and is designated as R. D. 
No. 6. Est. cost, abt. $300,000. 

Cal., San Francisco—National forest highway 
sys. for this State, approved by Secy. of Agricul- 
ture. District Forester, Paul G. Redington. Sys- 
tem comprises 65 roads totaling 2,045% miles 
within national forests of State that are eligible 
to receive aid from forest hwy. funds appropriated 
by Congress. $2,527,632 authorized by Congress 
for expenditure on these roads in California. Fol- 
lowing are projects approved: 32.8 mi. Bakersfield- 
Freeman Proj. Sequoia Natl. Forest; 15.5 mi. 
Cuyama Proj. Santa Barbara N. F.; 3.6 mi. Cuesta 
Pass Proj. Santa Barbara N. F.; 11.0 mi. San 
Marcos Proj. Santa Barbara N. F.: 20.0 mi, Ridge 
Rte. Proj. Santa Barbara N. F.; 16.0 mi. San 
Francisquito Proj. Santa Barbara N. F.; 16.0 mi. 
Boquet Proj. Santa Barbara N. F.; 25.0 mi. Ar- 
royo Seco Proj. Angeles N. F.; 20.0 mi. West 
Fork-San Gabriel Proj. Angeles N. F.; 28.0 mi. 
San Gabriel Proj.; 28.0 mi. Swartout Proj., 15.2 
mi. Cajon Proj., 45.0 mi. Bear Valley Proj., 9.8 
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mi. Fawnskin Proj.—all in Angeles Natl. Forest: 
13.0 mi. City Creek Proj. Ange.es N. F.; 25.0 mi 
Mill Creek Proj. Angeles N. F.; 16.0 and 28.4 m 

Palomar and El Cajon- -Jacumba. Projects in Cleve- 
land National Forest. 

Cal., Long Beach—Street Supt. Ted Bruce has 
made ‘necessary surveys for surfacing Long Beac!, 
Blvd., Atlantic and Cherry Aves., with disinte: 
granite. Abt. $70,000 appropriated from City’s 
municipal oil fund for this work. 

Cal., Los Angeles—City Engineer instructed {5 
prepare plans and specifications for opening 3ri 
St.—Alameda to Hewitt Sts.—and for widening of 
Hewitt St. east to Merrick St. Est. cost, $1,000,006 

Cal., San Diego—Petition in circulation in County 
for 4-mile road from paved highway betw. Ocean- 
side and Bonsal thru Guajome Ranch and con- 
necting with present dirt road west of Vista. 

Fla., Bushnell—Sumter County, Center Hill Dis- 
trict, plans 3 roads and bridges. $120,000 bonds 
voted. 

Fla., Ft. Pierce—St. Lucie County plans 68 mi. 
paved, and 33 mi. graded, roads in Ft. Pierce- 
South County section thru back country conneci- 
ing with hard surf. highways, with extensions 
from Ft. Pierce, White City, Walton and Jenson, 
connecting with Ft. Pierce-Okeechobee Rd. anid 
proposed Ft. Pierce-Goslin Road. $845,000 bonds 
voted. E. H. Collins, Jr., County Engr. 

Fla., Fort Pierce—City (W. Austin Smith, City 
Mer.) will receive bids about middle of July for 
sheet asphalt on rock base, Florida limestone, 
penetration, concrete paving. Est. cost $1,000,000; 
sidewalks, $50,000. Plans on file. 

Fla., Tallahassee—State Rd. Dept., Tallahassee, 
plans expending $60,000 for 2 roads; Rd. No. 1) 
betw. Leon Co. line and Blockers Ferry; dr. to 
Wakulla Beach. 

Fla., Tampa—Hillsborough County (Tampa, 
County Seat) has prepared another road and bridze 
constr. program which will total in cost $3,355,000 
Fourteen projects are included which have been 
approved by Co. Commissioners and legislative 
committee of Tampa Bd. of Trade, and 
bills covering the different projects are now pend- 
ing in the Legisiature wh:ch is expected to pass 
them before adjournment. 

Idaho, Boise—State program for road impvts., 
approx. 150 miles paving and surfacing which will 
cost approx. $1,560,000; total of 18 bridges wil! 
be built, 3 steel, 12 conc. and 3 wooden. Combined 
cost, $450,000. Combined munic pal impvts. in 
Emmett, Coeur d’Alene, Nampa, Idaho Falis, Poca- 
tello, Burley, Rupert and Lewiston will be as fol- 
iows: Curb, $43,185; grading, $31,086; street pav- 
ing, $44,444; storm sewers, $100,000; san. sewers, 
$72,000; park sys. impvts., $30,000; water system 
impvts., $12,000; one bridge, $12,000 and one at 
$3,000. 

Ky., Falmouth—Pendleton County (Falmouth) 
plans to improve various roads. $150,000 bonds sold. 

Ky., Frankfort—State Highway Commission plans 
3 roads: From Dawson Springs to Nortonville: 
Central City to Versailles via Leitchfield, Eliza- 
bethtown, Bardstown and Lawrenceburg; Bowlins 
Green to Ky.-Tenn. State line, near Geddes, via 
Franklin. E. N. Todd, State Hwy. Ener. 

Ky., Louisville—City (Bd. of Public Works) 
will receive bids soon to rebuild 27 blocks of 
streets. Est. cost, $200,000. 

Ky., Mayfield—Graves County Commrs. plan road 
bldg. Will vote in August on $400,000 bonds. 

La., New Orleans—City and La. Hwy. Comn 
(Reymond Bldg., Baton Rouge), have approved 
plans to pave Claiborne Ave.—Jefferson Parish 
line to La. Ave. Est. cost, $500,000. 

Miss., Jackson—State Highway Dept., Jackson, 
plans to grade and bridge 2 roads: Winston Co, 
20 miles from Louisville to Philadelphia, at est. 
cost $200,000; Hinds Co., 4.610 mi. Jackson-Touga- 
loo rd., at approximately $48,000. 

Miss., Starkville—Oktibbeha County plans road 
bldg. Considering $450,000 bond issue. 

Mo., Clinton—City will receive bids in July or 
first Tuesday in August to pave with conc. one- 
half mile Main St., 3 blks. N. Main; 5 bliks. ©. 
Green and 4 bliks. E. Grand River St, H. LU. 
Allen and E. T. Archer & Co., Cons. Engrs., New 
England Bldg., Kansas City. 
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BUYERS’ GUIDE 








Aerial Tramways. 
American Steel & Wire Co. 


Air Lift Pumps. 
Harris Air Pump Co. 


Armor Plates, 
Truscon Steel Co. 


Asphalt. 
Bitoslag Paving Co. 
The Barrett Co. 
Kentucky Rock Asphalt Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
The Barrett Co. 
Ritoslag Paving Co. 
Standard Oil Co. (Indiana) 
The Texas Co 
Warren Bros, Co. 


Asphalt Floors. 
The Barrett Co. 
The Texas Co. 
Warren Bros, Co. 


Asphalt Machinery. 
Chausse Oil Burner Co. 
Cummer & Son Co., The F. D. 


Asphalt Plants. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
Littleford Brothers. 
Warren Bros, Co. 


Asphalt Railroad Plants 
Cummer & Son Co., The F. D. 
Warren Bros. Co. 


Asphalt Tools. 
Chausse Oil Burner Co. 
Littleford Brothers. 
Warren Bros. Co. 


Asphalt Tool Wagons. 
Chausse Oil Burner Co. 
Littleford Brothers. 


Auto Fire Apparatus. 
Kissel Motor Car Co. 
International Motor Co. 
Pierce-Arrow Motor Car Co. 


Automobiles. 
Ford Motor Co. 


Back Fillers, 
Austin Machinery Corporation. 
Pawling & Harnischfeger. 


Bar Cutters and Benders. 
Koehring Co. 


Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
The Barrett Co. 
Pioneer Asphalt Co, 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Bitulithic Pavements. 
Warren Bros. Co, 
Blasting Accessories. 
E. I. du Pont de Nemours & Ce., 
Inc, 
Blasting Powder. 
E. I. du Pont de Nemours & Co., 
Ine, 
Bodies. 
Lee Trailer and Body Co. 
Littleford Brothers, 


Braces, Extension. 


Kalamazoo Fdy. & Machine Co. 


Brick Rattlers. 
Olsen & Co., Tinius. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Brick, Paving. 
National Paving Brick Mfrs. 
Assn. 


Bridges. 
Luten, Daniel B. 


Buckets, Dredging, Excavating 
and Sewer. 
Pawling & Harnischfeger. 


Buckets, Dumping 
Littleford Brothers. 
Pawling & Harnischfeger 


Cableway Accessories. 
Sauerman Bros. 


Cableway Excavators. 
Sauerman Bros. 


Calculators. 
Kolesch & Co. 


Car Unloaders. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 


Castings. 


U. 8. cast Iron Pipe & Fdy. Co. 


Cast Iron Pi 


pe. 
U. 8. Cast Iron Pipe & Fdy. Co. 


Catchbasins. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Cement Gun Work. 
Indiana Gunite & Const. Co. 


Cement Testing. 
Chicago Paving Laboratory. 
Flood & Co., Walter H. 
Howard, J. W. 
Hunt Co., Robert W. 


Indianapolis Paving Laboratory. 


Van Trump, Isaac. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Central Heating Plants. 
American District Steam Co. 


Chemists, Engineering 
Chicago Paving Laboratory. 
Dow & Smith. 

Flood & Co., Walter H. 
Howard, J. Ww. 
Hunt Co., Robert W. 


Indianapolis Paving Laboratory. 


Van Trump, Isaac. 


Chimneys, Concrete. 
Truscon Steel Co. 


Chimneys, Steel. 
Littleford Brothers, 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Clay Pipe, Vitrified. 
Clay Products Assn. 


Clay Products. 
Clay Products Assn. 


Concrete Bridges. 
Luten, Daniel B. 
Concrete Mixers. 
Austin Machinery Corporation. 
Koehring Co. 
Smith Co., T. L, The 


Concrete, Reinforcement. 
American Steel & Wire Oe. 
Truscon Steel Co, 


Conduits. 
Cannelton Sewer Pipe Co. 
Carey Co., Philip, The. 
Rosing, Ine., Astrid 6. 
Truscon 8teel 


Conduit Rods, 
Stewart, W. HL 


Consulting Enginee 
Alvord, Burdick @ 1 Howson. 
Artingstall, Wm. 
Brossman, 
Burd & Giffels, 
Chicago Paving ge 
City Wastes Disposal 
Dow & Smith 
Druar & Milinowski. 
Flood, Walter H., & Co. 
Howard, J. W. 
Hunt Co., Robert W. 
Indianapolis Paving Laboratory. 
Jones, Sam 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Luten, Daniel B. 
Potter, Alexander. 
Var Trump, Isaac. 
Wells, James P. 


Contractors, 
City Wastes Disposal Oo. 
Sullivan, gh 4 Hagerty. 
Warren Bros, Co 


Contractors’ Tools and Machinery. 
Austin Machinery Corporatien. 
Austin-Western Road Machinery 


Co. 
Good Roads Machinery Co., Inc. 
Smith Ce., T. L., The 


Contractors’ Wagons. 
Austin eahianoe Corporation. 
ae Road Machinery 


Conveying Machinery. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 
Portable Machinery Co., Ine. 
Webster Mfg. Co. 


Cranes and Hoists, 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Cw. 
Pawling & Harnischfeger. 


Creosote. 
The Barrett Co. 
Republic Creosoting Co. 


Creosoted Wood Block. 
(Factory Floors, Bridge Filoers) 
Republic Creosoting Ce 


Crushers, Rock and Ore. 
Austin-Western Road Machinery 


Co. 
Good Roads Machinery Oo., Inc. 


Culvert Pipe, Vitrified, 
Cannelton Pipe Co. 
Dee Clay Mfg. Co., Wm. B. 


Culverts. 
Austin-Western Road Machinery 


Newport Culvert Os. 
Truscon Steel Ce. 


Curb and Gutter Forms. 
Heltzel Steel Form & Iron Oe. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Ce. 
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Mo., Sedalia—City plans to grade and pave 13 
streets, including 5 with concrete. 

Nev., Carson City—Plans have been completed 
on following projs.: 10 miles grav. surf. 90-D, 
Wells to Moor, Elko Co.; 15.5 mi. grav. surf. 
Dutch John’s to no. county line, Lincoln Co.; 7 
mi. grav. surf. Wadsworth to .75 miles east, 
Washoe Co.; 4.60 mi. 9% miles east of Yerington 
to Co. line, Lyon Co. (80-B); 7 miles Connors 
Pass to South Co. line, White Pine Co.; steel truss 
at Wadsworth; 5:63 mi. Douglas Co. (gravel surf.), 
5 miles e. of Holbrook to east Douglas Co. line. 
Plans are being prepared on following: 16 mi. 
grading, Hafed to Derby; 4.00 mi. Elko Co. grav. 
surf. 90-C, R. R. grade separation near Silver 
Zone; 11 mi. Mineral Co. grav. surf. No. Co. line 
to Schurz; 2.5 mi. grading Sparks to Vista, 
Washoe Co.; 5.5 miles Co. line to Virginia City 
(Geiger grade), Storey County. 

N. Car., Rockingham—Richmond County Com- 
mrs. plan hard surfacing 2 roads; 11 miles Rte. 
60 from Rockingham to So. Caroline line; 10 miles 
Rte. 51 from Ellerbe to Rockingham. Considering 
$300,000 bond issue. 

Okla., Perry—Noble County plans road blidg.: 
$900,000 bonds voted. 

C., Clinton—$160,000 bonds voted for street 
paving. J. F. Jacobs, Mayor. 

Ss. C., Columbia—City plans 87 blocks of street 
paving; contemplates $500,000 bond election. W. A. 
Coleman, Mayor. 

Ss. C., Laurens—Laurens Co. Hwy. Commission 
plans to build 4 or 5 roads, including top soil rd. 
from Laurens to Brands thru Pearidge section to 
Jones Ford Brdg., connecting with rd. from Clin- 
ton to Lanford Sta. and from Cross Hill to Clin- 
ton-Belfast rd. $250,000 available. 

Tex., Belleville—Austin County plans grading 
and constr. of bridges on 16.89 miles State Hwy. 
No. 36. Est. cost, $115,000. I. Hill, Judge. Her- 
bert Schroeter, Engr. 

Tex., Ft. Worth—Tarrant County plans rebldg. 
Ft. Worth-Dallas Pike. Est. cost, $500,000. 

Tex., Gonzales—State Hwy. Dept., Austin, has 
approved plans to grade and bridge 10.88 miles 
State Hwy. 81. Est. cost, $78,000. J. G. Irby, Co. 
Engr. J. C. Romberg. Co. Judge. 

Tex., Harlingen—$172,000 bonds voted here for 
street paving and impvts. 

Tex., Port Texas—City will soon 
for 90,000 yds. asphaltic, rock asphalt, or brick 
paving. Est. cost, $290,000. J. P. Logan, Mayor. 
J. O. Herpin, City Engr. Nagle, Witt & Rollins, 
Engrs., Keystone Bldg., Houston. 

Tex., Sherman—Grayson County Commrs. plan to 
improve highways. Contemplate $5,000,000 bond 
election. 

Utah, Ogden—Forest Service allotted $170,000 to 
be expended on road and trail constr. in Idaho 
south of Salmon River. According to program 
abt. 70 miles of road and 200 miles of trail will 
be built. 

Wash., 
ingham will 
on grading, 
alley paving; 
on sanitary 
$25,000. 

Wash., Olympia—Highway constr. plans for 1925 
in State will include 50 miles fed. aid pave. and 
surf. projects, totaling $1,132,000. There will also 
be under constr. 225 miles state rd. surf., 
$2,137,000. Bridge constr. will include 8 steel 
bridges costing approx. $1,900,000; 20 cone. brdgs. 
to be built at est. cost $946,000 and 4 wooden 
brdgs., $30,000. 

Wash., Seattle—City will 
350,000 ft. curb, 215,000 lin. ft. 
14,000 lin. ft. alley pavement. Est. cost about 
$2,000,000; 135,000 ft. grading, including conc. 
walks at an approx. cost of $1,250,000; 200,000 ft. 
storm and san. sewers costing abt. $1,200,000; 
2,225,000 ft. water mains and pipe lines est. to 
cost $2,000,000; also bridges and trestles to amt. 
of approx. $800,000. Total cost of these various 
improvements, $7,250,000. 

Wash., Spokane—Estimated municipal impvts. 
in Spokane include 90,000 ft. curb at approx. $45,- 
000; 28,000 ft. grading to cost abt. $50,000; 9,000 


receive bids 


Bellingham—Municipal impvts. at Bell- 
include $15,700 for curbing, $30,600 
$85,400 on street paving; $14,500 on 
$3,750 on storm sewers and $5,000 
sewers. Impvts. in park system, 


construct approx. 
street pavement; 
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ft. street paving, $70,000; 15,000 ft. san. sewer 
$90,000; wells, pumps, reservoirs, water mains ani 
taps, $415,000; repairs on bridges, $10,000. 

Wash., Tacoma—Following are impvts. contem- 
plated in Tacoma for 1925: 26,400 ft. curb, $12,000; 
10,560 ft. grading, $20,000; 31,680 ft. street pave- 
ment, $240,000; 10,560 ft. alley paving, $50,000; 
5,260 ft. storm sewers, $60,000. Total cost, $862,000. 

W. Va., Glenville—Gilmer County, De Ka!b 
District, plans road impvt. around Grantville and 
Tanner sections. $207,000 bonds voted. Troy Dis- 
trict, Gilmer County, plans impvt. of roads in- 
cluding Parkersburg-Staunton turnpike. Contem- 
plate $180,000 bond issue. 


SEWERAGE AND SEWAGE TREATMENT 


Ala., Montgomery—City will construct southern 
outfall sewer at cost of $125,000. 

Ala., Selma—City considering expenditure of 
$160,000 for sewer extensions. 

Cal., Santa Barbara—City Engineer (Geo. D. 
Morrison), preparing plans for lower east side 
sewer system, comprising approx. 3 miles sewer 
lines. 

Cal., Watsonville—$186,000 sewer bond issue car- 
ried at recent election. Of this amount, $146,000 
will be expended for pipe line to Monterey Bay 
5 miles west, which is to extend 1,400 ft. into 
the water; also $40,000 for sewerage system and 
extension of sewerage system into annexed Wat- 
sonville Hts. Dist. 

Fla., Arcadia—$310,000 bonds voted here for 
sewers and water works; $10,000 for white way. 

Fla., Fort Lauderdale—City considering voting 
on $500,000 bonds for sewer, disposal plant and 
incinerator. 

Fla., Kissimmee—City plans expending $1,100,000 
for 12 mi. paving, constr. of sewers and water ex- 
tens., also municipal bldgs. For detailed informa- 
tion, address City Clk. 

Fla., St. Petersburg—City having plans prepared 
for sewage disp. plant and sanitary sewer ex- 
tensions; install sewage pumping equipment. 
Ernest Kitchen, Director of Public Works. 

Ga., Dalton—$20,000 bonds voted here for sewer 
extensions. 

iil., La Grange Park—(La Grange, P. O ) —Town 
making preliminary plans for 271 ft. 24-48 inch 
sewers under railroad right-of-way; also 69,541 
ft. 10 to 72-inch sewers, etc, in Speciai Assess- 
ment Dist. 28. Est. cost, $488,622. 

lowa, Waterloo—Making plans for construction 
of sewage disp. plant to include installation of 4 
Imhoff septic tanks with sprinkling filters, lift 
station with elec. driven centrif. pumps, trickling 
filter; abt. 361x361x9, 4 sludge beds, 126x18, 4 dos- 
ing chambers, grit chamber, with screens, and 
res. for caretaker. Engineer's est., $800,000. City 
Engr., Ralph B. Slippy. City Clk., Chas. C. 


Hagerstown—City (Charles E. Bowman, 
Mayor, will issue $75,000 bonds for completing 
sewage treatment plant. 

Mass., Boston—Mayor has approved request ot 
Public Works Department for following constr. 
work: Surf. drain 10-in., 12-in., 15-in., 18-in., 20- 
in. and 24-in. earthern pipe, 30 catch basins and 
one drop inlet in Western Ave. (no. side). Est. 
cost, $32,000; san. sewer, 1-ft. 10-in. by 1-ft. 3-in. 
cone. surf. drain of 2-ft. by 4-ft., 4-in. 1-ft. 10-in. 
by 3-ft. 4-in., 18-in. by 20-in. cone. and 15-in. 
pipe surf. drain, 200 ft. minor drain and 7 catch- 
basins in Kilmarnock St. Est. cost, $29,849; san. 
sewer 10-in. 12-in. 15, 18, 20 and 24-in. earthern 
pipe, surf. drain 12-in. 15, 18 and 24-in. earthern 
pipe, and 38-ft. by 3-ft. 4-ft. 6-in. by 4-ft. 6-in., 
5-ft. by 5-ft., 6-ft. by 6-ft. concrete, 450 ft. minor 
drain and 4 catch basins in Dorchester’ brook, 
private land. Est. cost, $96,684; surf. drain, 10-in. 
earthen pipe and 6 catchbasins in Presentation 
Rd. Est. cost, $4,900; sanitary sewer 10-in. earth- 
en pipe in River St. S. E. side betw. Monponset 
St. and Alpine St. River St.—65 ft. west of Mas- 
sasoit St. to Wachusett Sts. and in Monponset 
St.—River St. 35 ft. s. east, Hyde Park. Dist. 
Est. cost, $2,960; surf. drain 10-in. and. 12-in. 
earthen pipe, 3 catch basins and 150 ft. minor 
drain in Verril St. Est. cost, $3,000. 
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Deep Well Pumps. 
Harris Air Pump Co. 
Keystone Driller Co, 


Drag-Line Excavato 
Austin Machinery Corporation. 


Drag Scrapers. 
— Road Machinery 


Drain Tile. 
Dee Clay Mfg. Co., W. EB. 
Rosing, Inc., Astrid S. 


Dryers. 

Cummer & Son, The F. D. 
Dump Cars. 

wae Road Machinery 


Dump Wago 
Auatin- Western Road Machinery 


Dust Laying Compound. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 


Dynamite. 
E. I. du Pont de Nemours & Co., 
Inc, 


Edge Protector. 
Truscon Steel Co. 


Electrical Machinery 
Westinghouse Elestric & Mfg. 
Co, 


Electrical Wires & Cables. 
American Steel & Wire Co. 


Elevating Graders. 
— Road Machinery 


Excavating Machinery. 
Austin Machinery Corp. 
Pawling & Harnischfeger. 
Sauerman Bros, 

Smith Co., T. L., The 


Expansion Joint Compound. 
The Barrett Co. 
Carey Co., Philip, The 
Pioneer Asphalt Co. 
Truscon Steel Co. 


Rgtostonn, 
- Pont de Nemours & Co., 


shia, — Joint). 
The Barrett Co. 
Carey Co., Philip, The 
Pioneer Asphalt Co. 
The Texas Co. 


Fire Brick. 
Gannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. EB. 


Flue Liners, 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. EB. 


Ferms, Sidewalks, Ourb & Gutter. 
Heltzel Steel Form & Iron Ce. 
Truscon Steel Co, 


Ferms, Road. 
Heltsel Steel Form & Iron Ce. 
Truscon Steel Ce. 


Gas Pipe. 
U. 8S. Cast Iron Pipe & Fay. Co. 


Gates, Slaice. 
Coldwell- Wilcox Co. 


Graders. 
Pena Road Machinery 


Granite Bleck. 
Granite Pavin Block Mfra 
Assn. of the U. &., Inc. 


Gunite. 
Indiana Gunite & Const. Co. 


Heaters (Rock and Sand). 
Littleford Bros. 


Heating Plants, Central. 
American District Steam Co. 


Heating Wagons (Oil and Tar). 
Good Roads Machinery Co., Inc. 
Littleford Bros. 


Hoists (Concrete, Gasoline and 
Hand). 
Pawling & Harnischfeger. 


Hoists, Electric. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 


ate, Steam, 
H. & E. Mfg. Co. 
Mead- Morrison Mfg. Co. 


Hot Mixers. 
Austin Machinery Corp. 


Inlets (Sewer). 
Dee Co., Wm. EB. 
Madison Foundry Co. 


Insulating Material. 
The Barrett Co. 
Pioneer Asphalt Co. 


Joint Fillers (Paving). 
The Barrett Co. 
Carey Co., Philip, The. 
The Texas Company. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Littleford Brothers, 


Manhole Covers. 
Madison ae Co. 
Dee Co., Wm. E. 


Mastic. 
The Barrett Co. 
Pioneer Asphalt Co. 


Meter Boxes. 
McNutt Meter Box Co. 


Mixers, Asphalt. 
Austin Machinery Corporation. 
Cummer & Sons Co., The F. D. 


Mixers, Concrete. 
Austin Machinery Corp. 
Koehring Co. 
T. L. Smith Co. 


Motor Fire Apparatus. 
Duplex Truck Co. 
Federal Motor Truck Co. 
Garford Moter Truck Ce. 
International Motor Co. 
Kissel Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Motor Trucks. 
Duplex Truck Co. 
Federal Motor Truck Co. 
Ford Motor Co. 
International Motor Co. 
Kissel Motor Car Co. 
Pierce-Arrow Motor Car Ca, 


Motor Truck Flashers, Sprinklers, 
and Oilers. 
Acme Motor Truck Coe. 
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Austin Machinery Corperatien. 

Duplex Truck Ce. 

Federal Motor Truck Co. 

Garford Motor Truck Oo. 

The Gramm-Bernstein Moter 
Truck Co, 

International Motor Co, 

Kissel Motor 

Pierce-Arrow Motor Car Ce. 


Municipal Castings. 
Dee Co., Wm. EB. 
Madison Foundry. 


Packing. 
Pioneer Asphalt Co. 


Paints (Asphalt). 
Barrett Co., The - 
Pioneer Asphalt Co. 


Paving Blocks (Creosoted). 
The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Murpysboro Paving Brick Ca. 
National Paving Brick Mfra. 
Assn. 


Paving Contractors. 
Warren Bros. Co. 


Paving Joint Compound. 
The Barrett Co. 
Carey Co., Philip, The 
Pioneer Asphalt Co. 
The Texas Company. 


Paving Joint Filler. 
The Barrett Co. 
Carey Co., Philip, The. 
Pioneer Asphalt Co. 
The Texas Company. 


Paving Machines, 
Austin Machinery Corporatiena. 
Cummer & Son Co., The F. D 
East Iron & Machine Co., The 
Warren Bros. Co. 


Paving Plants (Asphalt). 
Austin Machinery Corporatiea. 
Cummer & Son., The dD. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Ine. 
Smith Co., T. L., The 
Warren Bros, Co. 


Pipe Cutters. 
W. W. Strickler & Broa. 


Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co 


~~ Manufacturers 
. 8S. Cast Iron Pipe & Fay. Os. 


Pitch Filler. 
The Barrett Co. 
Warren Broa, Co, 


Plows (Rooter and Wing). 
Austin-Western Road Mach. Os. 


Portable Paving Piants. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Oa, Ime. 
Littleford Brothera, 
Warren Bros. Co. 


Portable Stone Bins. 
as Road Machinery 
Good Roads Machinery Ca., Ime. 

Powder (Blasting). 

E. I. du Pont de Nemeurs & Os., 

Inc. 
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Okla., Blackwell—City will construct 15,000 ft. 
8-in. v.c. sewer, 3,000 ft. v.c. sewer; install 18,000 
ft. 8 and 10-in. v.c. pipe; 15 ft. lift; 8-in. pumps; 
2 sewer pumps; 8-in. and 2 motors. Wm. R. 
Haupt, Jr., City Engr. 

Okla., Mangum—City reported considering in- 
stalling $75,000 storm sewer. Engrs., Benham 
Engineering Co., 512 Gumble Bldg., Kansas City, 
Mo. 

Okla., Okla. City—Election in July to vote on 
$825,000 bonds for erection of 2 plants; one on 
no. and one on south side; consist of Imhoff 
tank and sprinkler system complete. Warren E. 
Moore, Commr. Public Works. 

Tex., Palmer—City will vote on $20,000 sewer 
bonds. E. L. Dalton, 319 Wilson Bidg., Dallas, 
Cons. Engr. 

Wash., Seattle—City Council (Streets & Sewers 
Committee) has recommended installation of 
trunk sewer on Michigan St. Project involves ex- 
pendt. of $411,892. 


WATER SUPPLY AND PURIFICATION 


Ariz., Mesa—Weiland Engrg. Co., 725 Thatcher 
Bidg., Pueblo, Colorado, has prepared plans for 
impvts. to water system under $80,000 bonds re- 
cently voted. Impvts. will include 3,060 ft. 12-in. 
790 ft. 10-in., 7,870 ft. 8-in., 11,820 ft. 6-in., 1,540 
ft. 6-in. and 11,500 ft. 4-in. cast iron pipe, 10 
tons cast iron specials, 15 6-in. fire hydrants, 10 
8-in. valves, 5 6-in. valves, 50 4-in. valves, 20 4-in. 
valves, one 20-in. diam. well, pump sump, elec. 
equipt., pumping equipt. (2 pumps of 1,000 gals. 
per min. each). 

Cal., Orange—City plans election on $1,200,000 
bonds for water plant, including 47,000,000 gal. 
reservoir, wells, pumping plant, distribution sys- 


, Hamilton—Addition planned to pumping 
station. $250,000. W. McFaul, City Engr. 

3 C., New Westminster—City plans 14 miles 
14-in. steel mains from Coquitlam Lake to City, 
in order to reorganize water system. $750,000. 

Fla., Arcadia—$310,000 bonds voted here for 
sewers and water works, $10,000 for white way. 

Fla., Tampa—City will construct $228,000 water 
works plant west of Hillsborough River, at 
$228,000. 

Ky., Paducah—Paducah Water Company has 
acquired water works franchise; will expend about 
$400,000 for impvts. 


Md., Baltimore—Public Improvement Commission 
planning construction of 2 water mains to Brook- 
lyn and Curtis Bay. Est. cost, $500,000. 

N. Car., Asheville—City contemplates erection 
of pipe line from water shed to City at cost of 
ae. Frank L. Conder, Commr. of Public 
Works. 


Ohio, Youngstown—City considering new water 
works to be developed from source other than 
Mahoning River. Est. cost $5,000,000. Engr. not 
selected. 

Okla., Okmulgee—City making plans for new 
water supply on Salt Creek, including reservoir, 
pipe line, new pumping equipment, etc. Approx. 
cost, $1,000,000. Holway Engrg. Co., Wright Bldg., 
Tulsa, Cons. Engrs. 

Tenn., Clinton—Town will install water works 
plant. Bids for machinery and construction will 
be opened in August. Will install machinery to 
cost $110,000. Campbell Wallace, Empire Bldg., 
Knoxville, Engr. Glen C. Medaris, Mayor. 


Tex., San Antonio—City has plans by Allen 
Hazen, Water Engr., 25 West 43rd St., New York 
City, for $130,000 reservoir in northwestern section 
of City; 100x60 ft.; interior constr. of steel and 
exterior construction, concrete; capy. 1,000,000 gals. 

Tex., Waco—Chamber of Commerce reported in- 
terested in plans for damming Bosque River and 
laying gravity line from Lake Bosque to filter 
plant; forming lake covering 8 sq. miles, impound- 
ing 30,225,000,000 gals. water. 

Va., Norfolk—City (W. B. Causey. Mer.) con- 
templates expending $70,500 for impvts. to service 
in So. Norfolk. 
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Wash., Centralia—City Commission has direc: 
City Engr., in conjunction with Water Supt., 
prepare immediately plans and specfs. for 3 res 
ervoir propositions, bids to be asked on al: 
projects and lowest and best bid to be accep 
for construction of one of them. Two plans p 
vide for reservoirs of 5,000,000 gals. capy., and «: 
for 10,000,000 gals. 

Wash., Port Angeles—Northwestern Power 
Elec. Co., Port Angeles, has been granted perms 
sion to appropriate 600 second ft. of water fro 
Elwha River, by R. K. Tiffany, State Supvr. 
Hydraulics. Permit to store 15,000 acre ft. 
water in Glines canyon reservoir also _ issucd. 
Company will construct $800,000 hydro-elec. proj. 
Water will be used at a 150-ft. head and plent 
will generate approx. 10,227 h.p. of elec. enervy. 
Impounding dam will be 60 ft. high, 490 ft. wide 
on top and 60-ft. wide on bottom. Reservoir will 
have area of 400 acres which will be flooded to 
av. depth of 65 ft. 





What Do You Want to Buy? 


If you want to be relieved of the annoyance 
of extensive correspondence and calls from 
salesmen who do not understand your 
needs, just write a brief letter to us stating 
your requirements and we shall immedi- 
ately place you in touch with the manu- 
facturer best qualified to serve you. 
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Pam)s. 
Harris Air Pump Company. 
Keystone Driller Co. 
Smith Co., T. L., The 


Reinforcing For Pavements. 
American Steel and Wire Co. 
Truscon Steel 


Road Binder. 
The Barrett Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas 
Uvalde Asphalt Paving Co. 
Warren Bros, Co. 


Road Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co, 


Road Graders. 
ee Road Machinery 
Co., 
Good Roads Machinery Co., Inc. 


Road Machinery. 
Austin Machinery Corporation. 
Austin-Western Road Machinery 

Co., The 

Buffalo-Springfield Roller Co. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Keystone Driller Co, 
Littleford Brothers, 
Warren Bros. 


Road Planer. 
eat” eet Road Machinery 
%0., e 


Road Oil and Preservatives. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas % 


Road Rollers, 
Austin-Western Road Machinery 


Co., The 
Buffalo-Springfield Roller Co. 


Rock Asphalt. 
Kentucky Rock Asphalt Co. 


Rock Crushers. 
Austin-Western Road Machinery 


Co. 
™ Good Roads Machinery Co., 
ne. 


Roofing Material. 
The Barrett Co. 
Carey Co., Philip, The 
Pioneer Asphalt Co. 
Warren Bros. Co. 


Sand Dryers. 
Cummer & Son Co., The F. D. 
Littleford Brothers, 


Scarifiers. 
Austin-Western Road Machinery 
e 


Serapers, Drag Line. 
Pawling & Harnischfeger. 
Sauerman Bros, 


Scrapers, Graders, Plows, Ete. 
Austin-Western Road Machinery 
Co., The 


Scrapers, Power. 
Saverman Bros. 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 
Dee Co., Wm. B. 
Madison Foundry Co. 


Sewer Gente! Machinery. 
Stewart, W. H. 


Sewer Forms. 


Heltzel Steel Form & Iron Co. 


Truscon Steel 


Sewer Pipe. 
Cannelton Sewer Pipe Co. 
Clay Products Assn. 
Dee Clay Mfg. Co., W. B. 
Rosing, Inc., Astrid 8. 


Sewer Pipe Joint Compound. 
The Barrett Co. 


Sewer Rods. 
Stewart, W. H. 


Sluice Gates, 
Coldwell-Wilcox Co. 


Snow Removal Machinery. 
Dallmann Machine & Mfg. Co. 
Good Roads Machinery Co., Inc. 


a Castings. 
U. S. Cast Iron Pipe & Fdy. Co. 


Sprinklers, 
Austin-Western Road Machinery 
Co., The 


Steam Shovels. 
Keystone Driller Co. 


Steel Joists, — ane Sash. 
Truscon Steel Co 


Stone Crushers. 
Austin- Western Road Machinery 
Co., The 


Stone Elevators. 
Austin-Western Road Machinery 
Co., The 


Stone Sprenders, 
Austin- — Road Machinery 
Co., Th 
Burch nll Works Co. 


Stone Screens. 
Austin-Western Road Machinery 


Co., The 
Littleford Bros, 
Street Cleaning Machinery (Horse 
Drawn). 


Austin-Western Road Machinery 
Co., The 


Street Lighting. 
Holophane Glass Co. 
Westinghouse Electric & Mfg. 
Co, 


Street Sprinklers (Horse Drawn). 
Austin-Western Road Machinery 
Co., The 


Surveyors’ Instruments. 
Kolesch & Co. 
Lufkin Rule Co., The 


Sweepers. 
‘Austin- Western Road Machinery 
Co., The 


Tamping Machines. 
Pawling & Harnischfeger. 


Tanks, Water Supply. 
Littleford Brothers. 


Tar and Pitch. 
The Barrett Co. 


Tarvia. 
The Barrett Co. 


Testing Chemists. 
Dow & Smith. 
Walter H. Flood. 
Howard, J. W. 
Kirschbraun, Lester, 
Van Trump, Isaac. 


a Engines (Oil or Kere- 
sene). 
Austin-Western Road Mach, Ce. 


Tractors. 
Best Tractor Co., C. L. 
Ford Motor Co. 
Holt Mfg. Co., Inc. 


Transmission, Truck. 
Warford Corp. 


Trench Braces. 
Kalamazoo Fdry. & Mach, Ce. 


Trench Machinery. 
Austin Machinery Corporation. 
Kalamazoo Fdry. & Machine Co. 
Pawling & Harnischfeger. 


Turbines, Steam. 
De Laval Steam Turbine Oo. 


Turntables, Truck. 
The Hug Co. 


Valv 
Coldwell-Wilcox Co. 


Vitrified Clay Pipe. 
Clay Products Assn. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warrenite. 
Warren Bros. Co. 


Water Main Cleaning. 
National Water Main Cleaning 


0. 
Stewart, W. H. 


Water Pipe. 
U. ‘— Cast Iron Pipe & Foundry 


Waterproofing. 
Barrett Co., The 
Carey Co., Philip. 
Pioneer Asphalt Co. 
Truscon Steel Co. 


Water Purification, 
Direct Oxidation Process Corp. 
Pennsylvania Salt Mfg. Co. 


Water Softener. 
The Refinite Co. 


Water Works Supplies and Equip- 
ment, 
Coldwell-Wilcox Co. 
Pennsylvania Salt Mfg. Co. 


Wheeled Scrapers. 
— ae Road Machinery 


Wire Rope. 
American Steel & Wire Co. 


Windows (Steel). 
Truscon Steel Co, 


Wire-Cat Lug Brick. 
Murphysboro Paving Brick Ce. 


Wood Block (Creosoted). 
Barrett Co., The 
Republic Creosoting Ce. 


Wood Preservatives, 
Rarrett Co., The 
Republic Creosoting Ce. 
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Alvord, Burdick & Howson, Chicago, Ill 
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Luten, Daniel B., Indianapolis, Ind 


Marion Machine Foundry & Supply Co., 
Marion, Ind. 6 

Murphysboro Paving Brick Co., Murphys- 
boro, Ill. 12 








National Paving Brick Mfrs. Ass’n., Cleve- 
land, Ohio 





Olsen Testing Machine Co., Philadelphia, Pa. 


Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Pierce-Arrow Motor Car Co., Buffalo, N. Y. 
Pioneer Asphalt Co., Lawrenceville, IIL.......... 


Portland Cement Association, Chicago, Ill 
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Determine the Savings in Advance 


Fm 


The adaptability of the Fordson to transporta- 
tion and stationary power work enables you to 
successfully operate improved municipal equip- 
ment and pay for it out of the savings in time, 


labor and money. \ 
By permitting your local Authorized Ford Deal- aa } 
er to co-operate with you, these savings can be eis { 
determined in advance. 


Fordson Tractor, $495, f.0.b. Detroit 


Ford ffotorGompany, 


Detroit 


In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 








MUNICIPAL AND COUNTY ENGINEERING 





High Grade 
Castings 





High Grade Municipal Cast- 
ings to suit the requirements 
of all cities and towns. 


Sewer inlets, catch basin 
covers, curb inlet basins, 
corner guards, drainage in- 
lets, gutter frames and lids, 
N gutter inlets, manhole 
frames and lids, meter box- 
es, pipe pushing machines, 
j} sewer tile grating, water 
meter yokes, ornamental 
lamp posts, traffic signs, etc. 





Marion Machine, 
Foundry & Supply Co. 
Marion, Ind. 
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The ideal brick pavement filler. Made 
to meet the strictest specifications. 
Low prices and immediate delivery 
on any quantity. 


“PIONEER” 


Every monolithic pavement should 
have an Expansion Joint. “Pioneer” 
is made from an absolutely pure as- 
phalt, giving maximum expansion and 
contraction efficiency. 


Expansion Joint 
THE PIONEER ASPHALT CO. 


LAWRENCEVILLE, ILL. 


CAST IRON PIPE) 
and FITTINGS | 


ALL ALL 
TYPES SIZES 


CASTINGS 
To Engineers’ Designs 


United States Cast Iron 
Pipe & Foundry Co. 


Burlington, N. J. 
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DOWNIE 


REGISTERED VU. S. PATENT OFrice 


i 





Downie Deep Well Pumps 
are offered for Heavy, Con- 
tinuous Service in Deep Ar- 


tesian Wells. They are built J = 
- in Double and Single 
Stroke Models and may 
ibe Steam Driven, Belted, 
Direct Geared to Motor, 
or equipped for any 
other standard form of 
drive.’ 
Smaller Pumps” for 
lighter service. 


Catalog No. 6 on request. 


Downie Centrifugals, single and multi- 
stage, Catalog 801. 
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For Safer Highways 


+ a le PD IGHWAY lighting makes night 
‘ driving safe and a pleasure. It 
benefits every one who drives—the 
farmer, the city dweller, the tourist, 
the truck owner. 


The cost of installing highway 
lighting with the Westinghouse 
unit represents approximately two 
per cent of the total investment in 
a Class 3 Highway. 


Our Illuminating Engineering 
Bureau is at your service. Let us 
help you make the highways safe. 
Westinghouse Electric & Manufacturing Company 
George Cutter Works South Bend, Indiana 


Sales Offices in All Principal Cities of 
the United States and Foreign Countries 








Westinghous 


X 79794 B 
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CONTINUOUS CRUSHING 


e Unlike those in all other jaw crushers, 
} e which are only actually crushing 50 per 
cent of the time, the jaws in the Western- 


Aurora Crusher are never idle. While the 
top half opens to grasp new stone, the 


bottom half closes, and vice versa. Yet 
e there is no dead center. 
This feature is alone enough to account 


for increased production, and _ lessened 
operating costs and wear and tear; but 


& 
there are others almost equally important. 
same In Catalog 44-H tells the whole story. 
Shall we send you a copy? 
THE AUSTIN-WESTERN ROAD MACHINERY CO. 
400 North Michigan Ave., Chicago, Illinois 














a century 


AMERICAN STEEL & 


Aas they WIRE COMPANY 


American 
Triangle Mesh 


are Electric Weld 
today... 





Fabrics 











Wire Fabric Reinforcement 
for Concrete Roads 


Ensures Permanence 


Clay Products Association There is no form of road that is as 
Chamber of Commerce Bldg. economical, enduring and efficient as 
Chicago a concrete road. And when it is rein- 

forced with steel wire fabric it is practi- 

cally good for all time if the foundation 


VITRIFI ad CLAY and mixture are right. 
Send for our new Road Building Book 


Chicago New York Boston Pittsburgh 
Cleveland Denver San Francisco 


Sanitary Sewer Pipe 
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\ LAS 
the Original and Standard 
Kentucky Rock Asphalt 


Much of the success of Kyrock pavements has 
been due to the uniformity of the material and the 
co-operation of our engineering department in all 
Kyrock construction. 


Kyrock is subject to no less than three laboratory 
tests before it is shipped. It is not susceptible to 
chemical change from exposure to the elements, 
either in storage or in shipment. For this reason, 
Kyrock always insures a successful pavement 
when laid with an observance of the ordinary rules 
of road building. 


Our engineering staff co-operate with engineer 
and contractor from the drawing of the plans and 
specifications to the successful completion of the 
pavement. 


Kyrock is shipped and laid cold on any standard 
type of base. There is no mixing or other prepa- 
ration of the material. Shovels, rakes and roller 
are the only equipment needed to lay a Kyrock 
surface. 


Extensively used for re-surfacing old macadam, 
gravel, brick, asphalt and cement concrete pave- 
ments, as well as for original construction on all 
standard bases. 


We give careful attention to individual projects. 
Write to us about the work you have in contempla- 
tion. Standard specifications and literature mailed 
on request. Ask for brochure M. C. E. 


Kentucky Rock Asphalt Co. 


Incorporated 


711-718 Marion E. Taylor Bldg. Louisville, Ky. 
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ALVORD, BURDICK € HOWSON 
John W. Alvord Charles B. Burdick Louis R. Howson 
ENGINEERS FOR 


Water Works Water Purification Flood Relief 
ewerage Sewage Disposal Drainage 
Appraisals Power Generation 


Hartford Bidg. CHICAGO 


J.W. HOWARD 


CONSULTING ENGINEER 
ROADS AND PAVEMENTS 
Laboratory Analyses and Tests. Specifications improved. 
Expert in Valuation and Litigation. 32 years’ experience. 

1 Broadway NEW YORK CITY 








CHAS. BROSSMAN 
CONSULTING ENGINEER 
Water Supply. Sewerage and Disposal. Lighting 
Plants— Supervision of Construction and Reduction 


in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Bldg. INDIANAPOLIS, IND. 





ROBERT W. HUNT CO., Engineers 


Inspection — Tests — Consultation 


PAVING MATERIALS, CAST IRON PIPE, 
STEEL AND CEMENT 


Chemical Cement and Physical Laboratorier 


2200 Insurance Exchange CHICAGO, ILL. 











CHICAGO PAVING LABORATORY, Inc. 
L. KIRSCHBRAUN H.W SKIDMORE GENE ABSON 
CONSULTING and INSPECTING ENGINEERS 

PAVEMENTS and RAVING MATERIALS 


Consultation, Design. Specifications, Reports, Testing, 
Inspection and’ Research 


536 Lake Shore Drive CHICAGO 


SAM L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’l Bank Bldg. CINCINNATI, OHIO 











CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 
Consulting Engineers. Specialists in Drainage, Sewerage 
and Sewage Disposal. Preliminary Investigations and 
Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Ave. NEW YORK. 


W. G. KIRCHOFFER 


Sanitary and Hydraulic Engineer 


Water Supplies Water Purification Sewerage 
Sewage Disposal Land Drainage 


22 N. Carroll St. MADISON, WIS. 











DOW & SMITH 
CHEMICAL ENGINEERS 


Consulting Paving Engineers 


A. W. DOW, Ph. B., - Mem, Amer. Inst. Ch. Engrs. 
F. P. SMITH, Ph. B., - Mem. Amer. Soc. Civil Engrs. 


Asphalt, Bitumens, Paving, Hydraulic Cement, Engineering Materials 


131-3 E. 23rd Street NEW YORK CITY 


DANIEL B. LUTEN 
INDIANAPOLIS 


Designing and Consulting Engineer 


Reinforced Concrete Bridges Exclusively 
Associate Engineers in each State 











PLANS SPECIFICATIONS SUPERVISION REPORTS 
DRUAR 6 MILINOWSKI 
Engineering Experts to Municipalities 
Globe Building - St. Paul, Minn. 

Water Works—Sewer Syste xs — Pavements — City Plann- 


ing—Electrie Light Plants—Hyaro-Electric Developments 
—Mechanical Equipment—Fire Protection Engineers. 


ALEXANDER POTTER, C. E. 
HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City 
Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 
Valuations of Existing Plants where MUNICIPAL OWNER- 


SHIP is Contemplated— Expert Testimony— 
Plans and Estimates, 








WALTER H. FLOOD & CO. 
PAVING LABORATORIES 


Plant and Street Inspection. Testing and In- 
spection of Materials. 


Offices: 22 Quincy St. Laboratories: 742 E. 39th St. 
CHICAGO, ILL. 











ASTRID S. ROSING, Inc. 


Sewer Pipe—Drain Tile—Steam and Electric 
Conduits—Building Tile—Fire Brick 


3464 N. Clark Street CHICAGO, ILL. 
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SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants 
Home Office, BESSEMER, ALA. 


JAMES P. WELLS, BXBRAULIC 
» ENGINEER 
Surveys, Estimates of Cost of Proposed Work, Reports 
on New Improvements, Preparation of Plans, Supervision 
of Construction, Dams and Reservoirs, Pipe Lines, Fil- 
tration Plants, New Water Supply Systems, Hydro- ‘Elec- 
tric Power Plants. 
Main Office, 249 Cutler Bidg., Rochester, N. Y. 

Chicago, Ill. New York City. Knoxville, Tenn. Toronto, Ont. 








ISAAC VAN TRUMP 
PAVING and TESTING ENGINEER 
Asphalts, Road Oils, Portland Cement, Etc. 


CONSULTING ENGINEERS 
—reach city officials by inserting professional! 
cards in this Department. 

A Daily Bulletin, covering prospective work in all parts 





of the country, goes free to each advertiser. Write for 


Consultation, Specifications, Inspection, Testing. R 4 
rates and full information to 


2335-37 S. Paulina Street, Chicago, IIl. 
343-44 Gazette Bldg. Little Rock, Ark. 
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CUMMER ASPHALT PLANTS 


Portable Road Plants (Three Units) 


Four Sizes, 750, 1250, 1800 and 2000 square yards 2-inch top per day. 
One Car—Steam Melting 
Capacity 2000 square yards 2-inch top daily. 
Over 300 plants in successful operation. 
Cummer plants never wait for hot sand. 
Prompt Shipment on All Plants. 


The F. D. Cummer G Sons Co., Cleveland, Ohio 


a 





Grand Prize Panama-Pacific 
international Exposition, 1915, 


New Automatic Cement Tester 


Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


500 North Twelfth St. 
PHILADELPHIA, PA. 


TINIUS OLSEN TESTING MACHINE CO. 








SEWER PIPE — FIRE BRICK 


Flue Linings — Wall Coping — Steam Line Conduit — Sewage 


Disposal Tanks — Fire Clay Meter Boxes 
IN STRAIGHT OR MIXED CARS. Manufactured of OHIO RIVER FIRE CLAY. 
CANNELTON SEWER PIPE CO., Cannelton, Ind. 











WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 
Manufacturers of 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


Chicago Office, 


{ Mecca, Parke County, Ind., on C. & E. I 
30 N, LaSalle Street. 


WORKS 1. Newport, Vermillion County, Ind., on Cc. ry E LR. R. 
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MURPHYSBORO PAVING BRICK COMPANY 





Equal to 
the Best 











‘EGYPTIAN’ BLOCK 


MURPHYSBORO, ILLS. 
PROMPT DELIVERIES. 





Surpassed 
by None 











LET US QUOTE YOU PRICEs. 








HMI a: 


BEST EXTENSIBLE TRENCHING BRACE MADE 


KALAMAZOO Fore ere cAN 


6594 EAST MAIN ST. 
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r SLUICE GATES 


Sheer, Flap and Butterfly Valves 
FLEXIBLE JOINTS 


COLDWELL-WILCOX CO. 


South Water St. NEWBURGH, N. Y. 











WM. E. DEE COMPANY 
30 North LaSalle St. CHICAGO, ILL. 
WE MANUFACTURE 
D & D Safety Cover 


Guaranteed not to 
Rattle or Dish. 


Full Line of MANHOLE 
and 
ee CATCH BASIN COVERS 
Patent Numbers —965163-1177850 of all kinds. 


WRITE FOR OUR PRICES 











CUT that NEXT JOB with a 
STRICKLER 
Ratchet Pipe Cutter 


Cuts either Cast or 
Steel pipe. Cuts a 
channel in the pipe 
ame as a lathe cut. 


Each size cuts a range of 
sizes. Catalog on request. 


W. W. STRICKLER 
& BROS. 
COLUMBUS, OHIO. 


STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 


Also have TURBINE SEWER CLEANING 
MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—who else will do this? 


We also make a Rod that will float. Alse Rods 
with wheels for conduit work. 


C= == 
SEWER 
AND CONDUIT RODS 
Ne Deep Shoulder Cut for Couplings. Rods re- 
tain full size and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 


1614 Locust Street 


ST. LOUIS, MO. 
129 George Street . 


BOSTON, MASS. 


CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purchaser to Pay. 


» PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 











SUBSCRIBE FOR | 
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Two Dollars Per Year in the United States 
Engineering Publishing Co. 


222 East Ohio Street 





Indianapolis, Indiana 
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THE GLASS COVERED SLUDGE 
DRYING BED 


By Waldo 8S. Coulter, Consulting Engineer, 
11, Liberty St., New York. 

The glass covered sludge drying bed 
originated at the Cleveland experiment 
station in 1913. This original cover was 
a small A-roofed structure with gable 
ends and roof of glass. Experiments in- 
dicated that the protection from rain and 
frost, and the increased temperatures 
under the cover, resulted in increased 
efficiency per unit of bed area, about one- 
half square foot per capita being re- 
quired for sludge from two-story tanks. 

In his “Elements of Geology,” Le Conte 
observes: ‘Many bodies which are trans- 
parent to light are opaque to heat. Such 
bodies, however, will freely transmit heat 
if the heat be accompanied with intense 
light. It is as if the light carried the 
heat through with it. Heat thus asso- 
ciated with light is sometimes called 
light-heat, while that which is not thus 
associated is called dark-heat. Now, the 
bodies spoken of are transparent to light- 
heat, but opaque to dark-heat. Glass is 
such a body. If a pane of glass be held 
between the face and the sun, the heat 
passes freely and burns the face, but the 
same pane would act as a partial screen 
before a fire, and as a perfect screen be- 
fore a hot, but not incandescent, cannon- 
ball. It is in this way we explain the 
fact that a glass greenhouse, even in the 
coldest sunshiny winter’s day, becomes in- 
supportably warm if shut up. The sun- 
light and heat pass freely through the 
glass, and heat the ground, the benches, 
the flower-pots, but the light-heat thereby 
becomes converted to dark-heat, and thus 
is imprisoned within.” 

The italics are Le Conte’s. 
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A foot note on the same page states: 
“On Mount Whitney, in the sunshine, 
Langley got, in a box covered with glass, 
a temperature of 236 degrees F, or 113.3 
C, while in the shade of the open air the 
temperature was only 58.6 degrees F or 
14.8 degrees C.” 

Operative glass covered drying beds 
have been installed here and there since 
1913 but, until recently, they received no 
general recognition. The writer de 
signed an operative glass covered bed 
in two units, with a penthouse roof, re- 
sembling an enlarged hotbed, in 1915. 
The total area was about 600 sq. ft. He 
has since constructed numerous others 
of the same general design, up to 1,600 
sq. ft. From his experience with these 
beds, it appears that for Imhoff sludge, 
about 0.5 to 0.6 sq. ft. of net area per 
capita is required; that in summer the 
temperature in the enclosure may reach 
150 F, with the vents closed, with temper- 
atures of 70 or so on a sunny winter’s 
day; that on winter nights the tempera- 
ture falls rapidly during the early morn- 
ing, but rarely reaches the freezing 
point; that the air in the enclosure be- 
comes saturated with moisture on warm 
days, in the presence of wet sludge, un- 
less the enclosure is adequately venti- 
lated, resulting in excessive condensation 
on the glass and walls; that no effective 
evaporation from the sludge can take 
place unless the air in the enclosure is 
constantly removed and replaced; that 
fresh sludge admitted to a compart- 
ment already containing partly dried 
sludge will retard the drying of the lat- 
ter; that air removed from the enclosure 
should be discharged well above the 
ground surface, if an odorous sludge is 
being treated, to avoid noxious odors. 

Acting on this experience, he divides 

















GREENHOUSE TYPE AT HIGHLAND PARK, ILL., COURTESY OF LORD & BURNHAM 
CoO., NEW YORK. 
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the enclosure into separate units by tight 
walls extending to the roof, each unit be- 
ing separately vented, and provides in- 
duced circulation of air by screened, ad- 
justable vent inlets and vent stacks 30 
to 50 ft. high, topped by siphon-type ven- 
tilators. It is, of course, evident that 
without adequate ventilation, condensed 
water vapor will be returned to the 
sludge, the interior of the enclosure be- 
coming at times a dripping steam box, 
very ineffective as a drying device. 

The hotbed type of construction, which 
the writer has used, consists in general 
of a concrete surrounding wall and con- 
crete partition walls extending to the 
cover, with a framework, usually of tim- 
ber on supporting posts of concrete, upon 
which hotbed sash are placed. Single- 





F 
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HOTBED TYPE AT 
N. Y. DESIGNED 
COULTER. 


EXTERIOR OF 
SPRING VALLEY, 
BY WALDO S. 


glazed sash will suffice and may be easily 
handled by one man. It is best to avoid 
the rather flimsy, light weight hotbed 
sash frequently sold by local dealers, and 
secure those manufactured by makers 
specializing in hotbed and greenhouse 
supplies. The glass should be protected 
at small plants by a heavy wire fabric 
of about 4%-in. mesh, each individual sash 
being separately covered by wire 
fastened to the frame with staples. This 
is necessary to prevent breakage of glass 
by small boys. Incidentally, it affords 
worthwhile protection against heavy hail. 
Wire glass has been suggested, but such 
glass is very heavy, costly and increases 
the cost of the supporting framework. 
The hotbed roof has a pitch of 3 ins. toa 
foot, more or less, and the clearance be- 
neath may be about 4 ft. at the lower 
end to 7 or 8 ft. at the upper. With its 
flat pitch, the cover is of course designed 
for a maximum snow load. The sash are 
laid to lap at the ends, the bottom rail 
of the one above overlapping the top rail 
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of the next lower by the width of the 
rail. To hold sash in place, while render- 
ing them readily removable, stud bolts in 
the supporting beams project, with a 
loose fit, through holes in the lapped 
rails. Simplicity requires that the sides 
of the sash shall butt. The roof is not 
therefore weathertight, and some rain 
water enters during storms, though not 
enough to affect the action of the bed. 
The butting of sash also permits the cir- 
culation of some air through the cracks, 
so that the temperatures obtained in 
such beds cannot be fairly compared 
with those to be secured in a tightly 
closed florist’s greenhouse. On the other 
hand, the headroom is relatively low, 
and the air content of the enclosure is 
much less per foot of bed area than ina 
florist’s greenhouse, which makes for 
higher temperatures. : 

The principal advantage of the hotbed 
type is its relative inexpensiveness and 
the fact that any general contractor can 
build one. The glazed cover and sup- 
porting framework costs, including con- 
tractor’s profit, about 40 to 45 cts. a 
square foot. This does not include the 
concrete surrounding walls. 


Removal of the dried sludge from cov- 
ered beds of the hotbed type may be 
effected through runways, through large 
doors in the surrounding wall at the high 
side (which may communicate with an 
industrial railway track), or by lifting off 
a few sash at the low end and shoveling 
it out. For small plants the latter ar- 
rangement will be found satisfactory. 

During the past two years, several un- 
usually large covered beds have been 
constructed and others are projected. 
The covers for these beds are patterned 
after the florist’s greenhouse and may be 
called the greenhouse type. The founda- 
tion walls to 2 to 4 ft. above the ground 
are of brick and concrete masonry. On 
these is constructed the greenhouse, with 
vertical side walls 3 ft. or so’in height, 
an A-roof and gable ends, all of glass 
with a framework of steel. The clear- 
ance beneath the ridge may be 15 ft. or 
more, the whole constituting a roomy, 
glass-covered building. 

No information is as yet available to 
the profession regarding operating re- 
sults from large greenhouse type covers. 
To date, they have been built with low 
partition walls separating the sludge fil- 
ter into bed units, but without any trans- 
verse partitions extending to the roof. 
That is, fresh sludge and partly dried 
sludge are contained in the same undi- 
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EXTERIOR OF GREENHOUSE TYPE BED AT BOONTON, N. J.. ROCKAWAY VALLEY 


TRUNK SEWER, BY PERMISSION OF CLYDE POTTS, C. E., ENGINEER. 


vided structure, separated by low bed 
walls. Ventilation is secured by tilting 
windows in the low vertical side walls 
and hinged sections near the apex of the 
roof, in the manner adopted for florists’ 
greenhouses. These are manipulated 
from operating stands near the middle of 
the building. This arrangement affords 
very positive and efficient ventilation, 
but what the result will be outside, if 
the sludge is odorous and being newly 
applied, remains to be _ ascertained. 
Whether the necessity will develop for 
transverse partitions, to separate the 
building into a series of separate com- 
partments, is uncertain. 

For the removal of sludge, an indus- 
trial track extends lengthwise through 
the building, supported by the low bed 


walls, carrying a small dump car. Any 
necessity for transverse partitions would 
probably require a modification of the 
building design, with a track extending 
into each compartment from the side. 

The results secured from relatively 
small units of the hotbed type cannot be 
fairly held to govern the design of large 
greenhouse units, and only operating re- 
sults from large greenhouse beds can de- 
termine what, if any, changes may be re- 
quired in future installations. 

The protection of the glass at large 
plants may not be found necessary; ex- 
perience will tell. Florists’ greenhouses 
seem to require no such protection. 

The construction of a greenhouse, such 
as that above described, must necessa- 
rily be undertaken by a builder special- 














INTERIOR OF GREENHOUSE TYPE AT BOONTON, N. J. 
POTTS, ENGINEER. 
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60 MUNICIPAL AND COUNTY ENGINEERING 


izing in such work. The cost of the 
glazed superstructure, exclusive of 
masonry, is about $1.50 a sq. ft. For 
small plants the unit cost would be 
larger. 

Whether adequate ventilation of the 
large space between bed and roof will re- 
quire the admission of so much air as to 
seriously affect winter temperatures in 
the enclosure, is another point which 
only operation can determine. Person- 
ally, the writer believes that the green- 
house drying bed is a step forward. 





SOLVING THE CITY TERMINAL 
PROBLEM 


Powell, Vice President, Erie 


Railroad. 

(Editor’s Note:—The following address 
by Mr. Powell was delivered at the Mid- 
west Motor Transport Conference held in 
Chicago in May of this year). 

There is no more appropriate place to 
discuss the problem of distribution with- 
in the limits of a city, than before the 
National Automobile Chamber of Com- 
merce because if there is one thing more 
than another that is responsible for 
street congestion, it is the automobile. 

It is a difficult if not impossible task 
to state any new facts regarding street 
congestion because I contend that some- 
where, and at some time, practically ev- 
ery fact has been developed and a solu- 
tion has been suggested and sometimes 
put into operation. 

In speaking to you, therefore, today on 
the question of solving the city terminal 
problem, I am reminded of the priest who 
was directed by his bishop to conduct a 
service in honor of a certain saint. Ac- 
cordingly he gathered his congregation 
together and said to them: 

“We celebrated last year the anniver- 
sary of the death of this blessed saint, 
and I undertook at that time to tell you 
everything I knew, or could find out, 
about him, and I think I ought to tell you 
now that although he has been dead over 
a thousand years I have not in the last 
year been able to collect any new infor- 
mation about him.” 


For this reason I shall not claim any 
originality in stating facts and conclu- 
sions but shall appropriate the thoughts 
and plans of others in so far as I think 
they are valuable. I think we should take 
pattern after the coral insect, which is 
apparently willing to continue to build up 


By T. C. 
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on the foundations laid by its predeces- 
sors. 

I once heard Mr. George Westinghouse 
say that practically no invention could be 
commercially utilized in the form in 
which it came from the original inventor. 
In other words, its commercial value re- 
quired study by more than one person and 
it was through cumulative study and ex- 
perience that inventions became valuable. 

We are sometimes deterred from solv- 
ing a problem because of its apparent 
complications, but I think it would be well 
to start with the promise that “transpor- 
tation is merely moving goods and people 
from one point to another,” and that con- 
gestion in this process is merely the re- 
sult of interruption. 

Transportation Not Complicated 

Dr. Daniels, Professor of Transporta- 
tion at Yale University, recently said that 
the science of transportation is “a big 
practical method for moving things.” 

A recent English visitor to the United 
States,— Mr. Patterson, of Carter, Patter- 
son & Company, said: 

“A carrier conducts a primitive trade, 
and his art is to do simple things ex- 
actly, punctually, regularly and safely.” 

So you will see we cannot seek refuge 
behind the idea that transportation and 
congestion are problems too complicated 
to be solved. As I said, congestion is the 
result of interruption, and the solution of 
the city terminal problem and the pre- 
vention of congestion everywhere, depend 
simply and entirely upon the prevention 
of interrupted movement. 

The definition of “dirt” is “matter out 
of place,” and by the same token any- 
thing which interrupts or obstructs the 
free movement of vehicles or pedestrians, 
is dirt, because it is matter out of place. 
This may seem a harsh term to apply to 
some of the obstructions commonly seen 
on our streets and sidewalks, but it is 
only by a recognition of this condition 
that we can approach a solution of the 
city terminal problem. 

Everyone is familiar with the axiom, 
that “you cannot put a quart of water 
into a pint vessel.” You may be able to 
crowd into a room a large number of peo- 
ple, far beyond the comfortable capacity 
of the room; but if you start these same 
people to moving to some other locality 
you cannot compress them beyond a rea- 
sonable limit. 

If you construct a passage way twelve 
feet wide and then obstruct it with pillars, 
posts or beams, or other immovable ob- 
jects which project twelve inches into the 
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passage way, you have not, as a matter 
of fact, provided a channel twelve feet 
wide, but you have provided a passage 
only eleven feet wide, because a moving 
mass of people will not expand and con- 
tract but having once contracted to the 
minimum amount of continuous free 
space, the entire procession will continue 
in that way. You can prove this statement 
at any time by watching railway stations 
and platforms and other places where peo- 
ple congregate and move around in large 
numbers. Neither a human being nor a 
vehicle in motion can be compressed, any 
more than water can be compressed. 


It is because this fact is overlooked that 
the general public is today subjected to 
inconvenience, discomfort and unneces- 
sary expense in moving along the high- 
ways and through the streets of our cities 
and larger towns. This neglect of this 
well known fact is in my opinion the 
underlying cause of terminal and street 
congestion. 

Causes of Traffic Interruption 

I therefore think it worth while devot- 
ing a few moments to considering the 
causes of interruption and the reasons 
why the streets and passageways are 
obstructed. 


I think a general answer is to say that 


a large portion of the trouble results from 
the selfish and inconsiderate attitude of 
the individual who undertakes to appro- 
priate to his own use portions of the side- 
walk or street*which should be devoted 
exclusively to public use. 


I saw a striking instance of this dis- 
regard for the public a few days ago in 
New York City. You are familiar with 
the Grand Concourse which has been con- 
structed and which has provided a great 
highway for vehicular traffic. The volume 
of this traffic is so great that it has been 
found desirable to construct under-passes, 
and at a certain section of the concourse 
this construction work is now going on, 
with the result that the highway at that 
particular point is much restricted. 


It so happens that on one side there is 
a row of retail automobile agencies, and 
one would suppose in the interest of their 
own business these parties would adopt 
every means to Keep as free and uninter- 
rupted as possible, the temporarily lim- 
ited portion of the Grand Concourse; but 
from personal observation I can say, that 
in the short space of one block there 
were standing a few Sundays ago no less 
than five automobiles without drivers or 
occupants, so obstructing the street that 
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where the authorities had left space for 
two lines of automobiles, these parked 
automobiles reduced the channel to a 
width sufficient for only one machine. To 
put it in another way: had these men 
given sufficient thought to their public 
duty they could immediately have doubled 
the capacity of the roadway by removing 
their idle automobiles to a side street or 
inside their show rooms. 


Repair Havens Needed 


Another cause of interruption is failure 
on the part of the authorities to realize 
that among the many thousand vehicles 
traversing the main highways some will 
occasionally be compelled to draw up at 
the side of the road to effect some tem- 
porary repair, such as an inner tube, and 
through this oversight there has been no 
space allowed, so that an automobile 
which finds it absolutely necessary to 
draw up at the side remains an obstruc- 
tion which produces a greater or less ef- 
fect upon the other traffic. 


When canals were generally in opera- 
tion it was customary to provide a space 
into which a canal boat could be placed 
either for loading or unloading, or in any 
case so as to keep it out of the main 
highway of the canal and prevent inter- 
ruption to the traffic. 


In most of our cities the sidewalks are 
more than ample for the pedestrian traffic, 
and taking advantage of this individuals 
have been allowed to encroach upon the 
sidewalk either with part of a building 
or with merchandise. It is now being 
demonstrated in New York City that by 
cutting off projecting parts of buildings 
which have heretofore encroached upon 
the public sidewalk, and restricting these 
buildings to their own house line, it is 
possible to reduce the width of the side- 
walk and simultaneouely provide a 
greater width between the curbing, so 
that in some cases it has been possible 
to double the capacity of the streets—al- 
ways provided, however, that the ever- 
present selfish individual does not appro- 
priate to his own use this additional 
street space intended for the public. 

It is impossible continuously to keep on 
widening the streets of a city. The cost 
is too great and it is unjust that the cost 
should be saddled upon the public gen- 
erally when other means are vailable for 
reducing interruptions and obstructions. 

There are many details that might be 
suggested to the engineers in charge. For 
instance, merely rounding the corner, un- 
less the radius is adjusted to the particu- 
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lar situation, does not have any material 
effect upon enlarging the capacity of the 
street. 

Everyone who has studied the problem 
of street congestion is familiar with the 
traffic maps and charts, which have been 
based upon actual observation of the 
number of vehicles passing a given point 
within a stated period. (Very little con- 
sideration is given to the number of 
pedestrians.) These traffic charts start 
with a thin line in the outskirts of the 
city; this line gradually increases in 
width until at the congested points the 
black line fills the entire width of the 
highway—indicating that there is no 
more capacity available. 

Shouid Limit Size of Vehicles 

I said the automobile is responsible for 
most of the congestion and I think the 
motor truck of undue size must assume 
a large part of the responsibility. The 
police officials of the world have their 
eye upon this situation, and at their re- 
conference in New York City 
recommendation fixing the 


cent 
adopted a 


maximum dimensions of an automobile 
or motor truck at 26 ft. in length; 8 ft. 
in width and 11 ft. in height. 

Contrast this with the only slightly 
greater dimensions of a standard railroad 


box-car recommended by the Mechanical 
Division of the American Railway Asso- 
ciation, i. e. 

Length 40 ft., 9% ins. over end sills; 

Width 9 ft., 414 ins.; 

Height from rail to eaves 12 ft., 51% ins. 

There is a constant and consistent ef- 
fort on the part of the larger communi- 
ties to keep railroad cars off the city 
streets, and I believe that one of the 
problems before the automobile manu- 
facturers of this country is the regulation 
of the size of the vehicles, both for pas- 
senger traffic and for the handling of 
commodities. 

It is not an uncommon sight to see a 
5-ton motor truck devoted to transport- 
ing a package that could be handled 
easily on a wheelbarrow. A 7-passenger 
automobile frequently contains only one 
occupant. The vehicles now being con- 
structed are rapidly approaching the 
limit of the capacity of railroad cars, 
and the carriers are being asked to con- 
struct special freight cars which are use- 
ful for no other purpose than to trans- 
port these large vehicles. 

We are rapidly coming to what Dr. 
Inge called “the impotence of size.’”’ Our 
cities, our population, our vehicles, are 
all getting too big and because the cities 
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are getting too big and because the popu- 
lation is too much concentrated, the 
whole scheme of distribution is changing. 


Villages Will Not Be Business Centers 

In the larger cities the rentals are so 
high that few merchants can afford to 
maintain sufficient storage space for 
more than two or three days merchan- 
dising, with the result that single- 
package consignments are becoming 
more and more numerous, and the large 
bulk deliveries are becoming less and 
less. This is sometimes caned a %and- 
to-mouth policy of purchasing and som- 
times considered an indication of poor 
business, but this is not true in every 
instance nor to any large extent. The 
automobile has revolutionized merchan- 
dising, but the provisions for making this 
new method of jobbing a success have 
lagged behind. 

It is inevitable that the village and 
hamlet as business centers will disap- 
pear. The small communities will be- 
come residential places and will be a re- 
lief from the clamor and noise of the 
towns and cities, but this change will not 
be altogether voluntary. 

In the classification of the inhabitants 
of the United States, the Census Bureau 
puts the communities of less than 2,500 
people under the heading of “rural popu- 
lation,” and a great deal of alarm has 
been expressed because there has been 
a movement in the last 15 years from the 
country to the city. This does not neces- 
sarily mean that the movement has been 
from the farm to the city. My own view 
is that while there has been a certain 
proportion moving from the farm to the 
city there has been a substantial move- 
ment from villages and hamlets to these 
communities, which are classified by the 
census as “urban” communities, i. e., 
larger than 2,500 people. 


Automobile Brings Farm Trade to Cities 

The cause of this exodus is the auto- 
mobile, which permits the farming popu- 
lation of something over 30,000,000 to 
visit the larger towns with as much fa- 
cility as they could formerly visit the 
cross-road settlement on foot, horseback 
or in a horse-drawn vehicle. 

There was a time in the South when 
some of the cotton plantation owners in- 
sisted upon restricting the negro farmers 
to the use of oxen, instead of using 
horses or mules. The definite purpose of 
this was to prevent the colored help visit- 
ing the adjacent village or town after 
working hours. It was impossible to pro- 
ceed fast enough with oxen to allow time 
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for any amusement before it was neces- 
sary to start on the return trip; a mule 
could be operated much more rapidly but 
a long trip at night usually put him out 
of condition for the day’s work. I have 
not heard recently of any such contracts, 
because the automobile can be run all 
night and still be in good condition the 
next morning, barring accidents. 

This change means that the smaller 
communities are getting smaller and the 
larger communities are successively get- 
ting larger. The improved highways 
which lead to the cities just as much as 
they lead to the country result in a con- 
centration of vehicles in the city streets 
where congestion can only be prevented 
by preventing interruptions, and by regu- 
lating the size of the vehicles. 

We are not alone in this problem: 

The city of Buenos Aires, which has a 
population of nearly 2,000,000, is com- 
plaining that the motor buses, which 
were intended to relieve the situation, 
have increased. the congestion, together 
with the increasing number of automo- 
biles, and although they have adopted the 
system of restricting certain streets to 
one-way traffic, progress during the busy 
hours is so slow as to be described as 
“a snail’s pace.” 

I think it was the city of Bristol, Eng- 
land, which recently refused to grant a 
license to a charabanc or sight-seeing bus 
designed to hold seventy-two passengers. 

In the city of London they are serious- 
ly discussing the construction of under- 
ground parking spaces by excavating be- 
neath the smaller city parks. 

Yet in the whole of Great Britain there 
are only 1,067,000 self-propelled vehicles, 
divided: 

329,000 motorcycles; 

426,000 passenger automobiles: 

207,000 motor trucks; 

76,000 taxicabs. 


Converting roughly the English money 
into the American equivalent, the aver- 
age cost per license was: 

Motorcycles 
Passenger vehicles 
Motor trucks 
Taxicabs 


But it must be remembered that for 
passenger automobiles, the license for 
which is based on the horse power, the 
rate is one pound Sterling per horse 
power; so that an American automobile 
of 30 h. p. costs nearly $150 per annum; 
and the net result of this charge is to 
encourage the construction of small auto- 
mobiles of 6 to 10 h. p. These small auto- 
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mobiles are really much more mobile 
than the larger American machine, and 
the small size assists in reducing conges- 
tion. It is not necessary to tell this audi- 
ence that in several of the States there 
are more automobiles than in the whole 
of Great Britain. 
By-Pass Highways Needed 

The city terminal problem will be par- 
tially solved when we start effectively to 
build by-passes around the thickly settled 
communities. If you have had occasion 
to study the map of Brooklyn— a city 
which if it were not part of Greater New 
York would be the third largest city of 
the country—you would find that through- 
out the length and breadth of that com- 
munity there is not a single through 
street connecting the outlying sections in 
any direction. Brooklyn is an aggrega- 
tion of small communities. There is no 
opportunity of going around Brooklyn or 
through Brooklyn, with the result that 
much of the Brooklyn inter-city traffic 
comes across to Manhattan Island, using 
the streets of New York City proper and 
then passing back into Brooklyn over an- 
other bridge. 

The same problem is being solved in 
England by the construction of new trunk 
roads. Some of those are built at a cost 
of millions of dollars by the _ public 
authorities out of the funds contributed 
from the license receipts above referred 
to, and it is now proposed to build one 
or more of these motor highways at pri- 
vate cost, charging a toll, and even at the 
moderate figures proposed it is expected 
the receipts will pay a substantial profit 
on the investment. Many of our own 
small cities are congested by the foreign 
travel moving over and through their 
streets, without stopping for purchases or 
refreshments, quite as much as by the 
vehicles of the local taxpayers. 


The Solution of the Terminal Problem 

I believe the solution of the city termi- 
nal problem is to be found: 

First—In the elimination of unauthor- 
ized obstructions. 

Second—In the maximum widening of 
streets which will be easily possible when 
property owners keep their buildings and 
merchandise within their own property 
lines. 

Third—In restricting the size of vehi- 
cles allowed to use the city streets, as 
recommended by the policy officials. 

Fourth—In the construction of  by- 
passes or trunk roads around the thickly 
populated sections of the country, so that 
the through movement may be direct, as 
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is being done 
Continent. 

Finally—In the adoption by the rail- 
roads and the merchants of a system of 
distribution and collection through the 
use of the motor truck or horse-drawn ve- 
hicle between the railroad freight sta- 
tions and platforms on the one hand, and 
the public warehouses and off-line freight 
stations of the railroad and the mer- 
chant’s warehouse on the other hand. 

Types of Rail-Truck Operation 

There are several phases of this kind 
of service: 

First—The store-door delivery which 
prevailed at one time in some of the 
Eastern cities but was discontinued be- 
cause of the opinion of the Commission 
that the plan was subject to discrimina- 
tion. 

Second—The collection and delivery of 
freight between the railroad freight sta- 
tion, on the one hand, and the merchants’ 
warehouses on the other hand, through 
the medium of public transfer company 
working under contract with the shipper, 
but with only a limited contract with the 
railroad company—the contract with the 
railroad company being restricted usually 
to establishing the responsibility of the 
transfer company. 


in England and on the 


Third—The above was the plan in 


vogue between East St. Louis and St. 
Louis before through rates to and from 
St. Louis were reduced to the East St. 
Louis basis and it then became necessary 
to effect an arrangement between the 
railroads and the transfer companies 
which is in practice today and under 
which the transfer company takes charge 
of the freight at the railroad station and 
delivers it direct to the consignee’s ware- 
house or adopts the alternative of de- 
positing the freight in a warehouse be- 
longing to the transfer company, the St. 
Louis rates applying to and from such 
authorized transfer company warehouses. 
It was this method that the Erie Rail- 
road adopted in New York but the ar- 
rangement at New York is not yet as 
general on the part of all lines as it is in 
St. Louis. 

Fourth—The fourth method is the well- 
known plan of the individual draymen of 
serving one customer, or perhaps several 
customers, and trying to effect delivery 
or to make prompt collection of the 
freight to and from the railroad station. 
This class of service, because of its gen- 
eral nature and the difficulty of classifica- 
tion, is usually the least efficient, and re- 
sults in the greatest congestion. 
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The situations at New York and at St. 
Louis are in a geographical sense almost 
identical, and while the service between 
the Jersey Shore and Manhattan Island 
is performed by ferries there will in the 
course of about 18 months be in service 
a vehicular tunnel which will have a 
great capacity and furnish an uninter- 
rupted highway between the two states, 
in the same way that the Eads Bridge 
and the Municipal Bridge afford similar 
facilities between St. Louis and East St. 
Louis. 


I have said that the automobile has as- 
sisted in changing the methods of mer- 
chandising throughout the country, but 
that facilities to expedite this system of 
merchandising had not kept pace with 
the new movement. I have in mind that 
there must be a correlation between: 

(a) The railroad operations at the 
terminals; 

(b) The public warehouses; 

(c) The merchants of the community. 

The Erie Railroad was the first to in- 
stitute on Manhattan Island a system of 
terminal collection and delivery which 
took into account this combination of in- 
terests. We did not originate the plan 
because what we are doing in New York 
City is based upon what has been in ef- 
fect in St. Louis for years. 

Factors in Erie Experience 

The factors which we took into account 
were the following: 

First—The limited amount of pier 
space available on Manhattan Island and 
the impossibility of increasing this space 
without excessive cost, inasmuch as the 
city has raised many of the rentals. 

Second—tThe impossibility of reaching 
by rail on Manhattan Island any larger 
area than now served from the water 
front. 

Third—The limited area for storage 
purposes available in most of the con- 
signees’ warehouses. 

Fourth—The desirability of associating 
storage warehouses with railroad termi- 
nals, so that surplus quantities, or quan- 
tities too large for the consignees’ ware- 
houses, might be handled safely and eco- 
nomically in public warehouses. 

We believe that the intermediate or off- 
line warehouse is a necessity in New 
York City. We believe that a warehouse 
in connection with a railroad terminal is 
desirable in every city. 

Uses of Warehouses 

Under a prior arrangement made be- 
tween the trucking company and the con- 
signees, the freight which is unloaded 
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from the cars in Jersey City into the 
trucks of the transfer company is either 
delivered direct to the warehouse of the 
consignee, or, at his option, is delivered 
to an intermediate public warehouse to 
which the New York rates apply, just as 
the St. Louis rates apply to and from cer- 
tain designated off-line warehouses in the 
city of St. Louis. The goods being deliv- 
ered to a public warehouse may be stored 
at the option of the owner for an indefi- 
nite period at the usual warehouse rates 
and when so stored are not in the cus- 
tody of the railroad company. When the 
merchant is able to receive the full con- 
signment at one time, it is more econom- 
ical for him to do so than to take advan- 
tage of the intermediate storage ware- 
house; but the transfer of freight be- 
tween New York City and the freight car 
at Jersey City by motor truck, cannot be 
handled in any other way and give satis- 
faction to the shippers and consignees. 
When the direct delivery is desired the 
New York rate applies to Manhattan 
Island, but from the doorway of the ferry- 
house to the warehouse of the consignee 
the charge is made by the transfer com- 
pany and the cost is paid by the con- 
signee over and above the freight rate to 
New York. The same arrangement ap- 
plies in the reverse direction. 


But in addition to providing the inter- 
mediate off-line warehouses for the ac- 
commodation of the shippers, we also felt 
we were preserving the identity of the 
independent truckmen or trucking com- 
pany. In so far as the service between 
the inland, or off-line, warehouse in New 
York City to the car door at Jersey City 
is concerned, we necessarily made an ex- 
clusive contract; but after the goods 
reach the inland warehouse and are 
placed in storage, there is no exclusive 
contract between the railroad company 
and any individual trucking company, 
and the consignee is at liberty to employ 
any one of the facilities, or to use his 
own team or truck, as he sees fit. 


The situation is the same on outbound 
business. The shipper is at liberty to 
use his own trucking facilities in making 
deliveries to the inland stations of the 
Erie R. R. in New York City, and upon 
delivery of his goods to such inland 
freight station the shipper receives an 
Erie bill of lading. 


Reduces New York Street Congestion 

We are assured by the Port of New 
York Authority that our method of han- 
dling freight to and from New York City 
is reducing the use of the streets of New 
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York, and we therefore believe that a 
general adoption of the Erie plan by all 
railroads serving the city of New York 
would have a material effect upon the use 
of the streets and would necessarily as- 
sist in preventing congestion. 


But much can be accomplished if the 
shipper and the consignee will enter into 
the proper arrangements with reliable 
trucking concerns to act as their agents 
with the railroad companies, because 
through this means the stations will be 
relieved more quickly and the full loads 
will be handled where only partial loads 
can be handled under individual arrange 
ments. This plan is in vogue in Chicago 
and other cities. 


Whether or not the majority of mer- 
chants desire the railroads to establish 
store-door delivery and collection, and to 
assume the entire responsibility through- 
out the entire transaction from door to 
door is a question which has not been 
settled definitely. 


Simply because the collection and de- 
livery system by the railroad companies 
has been generally approved in Great 
Britain, is not conclusive that it would 
be a satisfactory system in the United 
States. There is no point in that coun- 
try more than 100 miles from salt water. 
A carload of freight in England is fre- 
quently no more than a small less-than- 
carload consignment over here. The 
conditions surrounding the collection and 
delivery, and especially the period of 
time between shipping point and destina- 
tion, are so different that I do not be- 
lieve we can learn much from their prac- 
tices—not because I object to studying 
foreign methods but because I believe 
those particular methods are not adjust- 
able to the United States. 


Under the plan the Erie Railroad has 
adopted, and which we consider to be 
generally adaptable to the conditions in 
many Other large centers, we have se- 
lected the best of all the methods in 
vogue. We do not claim originality—we 
simply claim to have been intelligent. 


There is nothing new under the Sun ex- 
cept the radio and the automobile, and I 
am not entirely sure about those. The 
basis for railroad credit is the ability to 
handle passenger and freight traffic at a 
profit. Delays are not only dangerous 
but expensive and to the extent that we 
cut out delays, we believe we can in- 
crease our chances of profit and with an 
equal benefit to the merchants and manu- 
facturers of the United States. 
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SEWAGE TREATMENT AT INDIAN- 
APOLIS 


The sewage disposal plant for the Sani- 
tary District of Indianapolis was _ built 
by the Board of Sanitary Commissioners 
consistent with an Act of the Legislature 
of 1917, and is designed to treat the sew- 
age of the city of Indianapolis and the 
town of Woodruff, which comprises the 
Sanitary District. 

Construction work on main intercep- 
tors was begun late in 1919 and contracts 
were let in August, 1921, for the clarifica- 
tion or primary treatment plant, includ- 
ing the main pumping station, screen 
equipment, primary settlers, outfall 
sewer and connecting conduits. 

On December 22, 1921, the Board 
authorized the construction of the acti- 
vated sludge plant for final sewage treat- 
ment. This division of the work was 
designed in 1922 and active construction 
begun in the spring of 1923. 

Plant Characteristics 

The distinctive functional features of 
the plant are characterized by: (a) rapid- 
ity of operation, requiring less than seven 
hours from the time sewage reaches the 
screens until the effluent is discharged 
into the river; (b) removal of suspended 
solids in advance of biological treatment; 
(c) high volocities created and the effec- 
tiveness of spiral circulation in the bio- 
aeration process and (d) mixing of pri- 
mary sludge with excess activated sludge 
and bacterial inoculation in the digestion 
of organic solids. 

Pumping Station and Clarification Plant 

All the sewage from the Sanitary Dis- 
trict is received through the 78-in. inter- 
ceptor located below and along the east 
side of the pumping station building. 
Liquids are first separated from the 
solids by fine revolving screens. Further 
separation takes place in the rapid set- 
tling tanks immediately south of this 
building. The thick sewage containing 
the solids, retained by the screens, flows 
by gravity to these tanks. The solids re- 
moved in the form of sludge are pumped 
for digestion treatment to the south end 
of the plant. Six electro-centrifugal 
pumps lift the screened and settled sew- 
age about 20 ft. to the activated treat- 
ment plant. 

Activated Treatment 

The partially clarified sewage delivered 
to the activated treatment plant is first 
mixed with a considerable volume of bio- 
logically active sludge returned from the 
process. In the presence of aerobic bac- 
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teria thus introduced, the sewage is sub- 
jected to active aeration. The tanks used 
for this purpose consist of four channels, 
each 15 ft. deep, 20 ft. wide and about 
250 ft. long. Along one side of each tank 
are diffusers or porous plates to which 
air is delivered under pressure of about 
8 lbs. per sq. in. The diffused air carries 
up the mixture of raw sewage and the 
activated sludge until it strikes the over- 
hanging or deflecting surface at the top 
which diverts the bubbling mass across 
to the deflector at the opposite side, then 
downward and across the bottom, com- 
pleting the circulating spiral. This con- 
tinuous circulatory and onward move- 
ment causes a complete and successive 
bacterial change in the sewage, reducing 
it from its putrescible elements to the 
purification desired. The length of spiral 
travel during the aeration treatment is 
approximately seven miles. 
Activated Settlers 

From the aeration tanks the treated 
sewage flows under the operating gallery 
to the octagonal settling tanks. These 
have conical bottoms and are about 20 
ft. deep. The bottoms are continuously 
swept by loose chains which are moved 
slowly by the arms of a revolving shaft. 
As the activated sludge settles to the 
bottom of the tank the clear water flows 
over the regulating weirs into the steel 
troughs and out to the effluent channel 
along the north side of the plant and 
thence into White River. This water is 
clear yet not potable but is sufficiently 
stable for river dilution. The sludge 
which has settled into the cones is in 
part pumped back in a continuous circuit 
to the incoming raw sewage entering the 
aeration tanks. Excess over that re- 
quired for this purpose is delivered to 
the digestion pits and after digestion 
and drying it is used as fertilizer. 

Power Plant 

Electric power for pumping and other 
use as well as air under pressure for 
sewage treatment is furnished from the 
main power plant. Coal for fuel is de- 
livered to the power building, here it 
passes through crushers and is elevated 
to the bunkers, whence it is automati- 
cally weighed and spouted to the me- 
chanical stokers. The boiler plant has 
a nominal rating of 2,000 horsepower but 
capable of producing more than twice 
that capacity. In the turbine room are 
two 500 kilowatt steam turbine-electro 
generators and one of 750. West of the 
electric units are three steam _ turbo- 
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blowers supplying compressed air for ac- 
tivated treatment. 
Dehydration Plant 

The construction work of the disposal 
plant in main is practically completed, 
except that required for sludge dehydra- 
tion. In the digestion process, sludge will 
not be available for fertilizer until sev- 
eral months after it is produced. The 
part of the dehydration plant completed 
is designed to dewater either digested 
sludge or that direct from the activated 
settlers. Complete and final equipment 
for this purpose will not be provided 
until the relative efficiency of the two 
methods has been fully demonstrated. 

Plant Capacities 

In capacity, the interceptor system, 
pumps and the pressure conduits are de- 
signed for daily flows up to 120,000,000 
gals., which is sufficient to take care of 
considerable storm water in addition to 
present sanitary sewage. The fine screens 
and primary settlers are designed for 
72,000,000 gals. per day. The activated 
treatment plant is intended for an aver- 
age rate of 50,000,000 gals. per day, or 
the estimated dry-weather flow for 1930. 
Provision is made in the construction of 
the screen plant and settlers also in the 
activated treatment plant for installing 
additional units as may be required. 

Construction Costs 

The plant as constructed serves a con- 
nected population of 300,000. The cost of 
construction of the entire system is about 
$3,000,000, of which more than $1,000,000 
has been expended for intercepting sew- 
ers to correct conditions existing within 
the Sanitary District and to conduct 
sewage to the disposal works. The dis- 
posal plant cost, for population served, is 
approximately $6 per capita, which is 
the lowest for which there is a published 
record. - 

Russel T. MacFall, Frank C. Lingen- 
felter and Otto C. Ross constitute the 
Board of Sanitary Commissioners. Chas. 
H. Hurd is Consulting Engineer. 


STATE HIGHWAY PROGRESS IN 
INDIANA 


The Indiana state highway department 
built and graded 508 miles of roads, 224 
miles of which were concrete, main- 
tained 3,916 miles of highways, did work 
on $2,000,000 worth of bridges and added 
approximately 95 miles to the system 
during fiscal 1924 ending September 30, 
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according to the sixth annual report of 
this department. Total departmental 
disbursements were $14,419,566, which 
includes $3,704,939 received from the 
federal government. 

An outstanding feature of the report 
is the extremely low administrative and 
supervising costs, as this gigantic busi- 
ness so vital to the continued success 
and expansion of the whole state was 
carried on at less than 3 cts. on the dol- 
lar, meaning that of every dollar han- 
dled by this branch of state government, 
97 cts. went into the highways for either 
new roads, maintenance, new bridges or 
repair of structures. 

A summary of the year’s work as pre- 
pared by John D. Williams, director, 
says: . 

A tabulation of the lengths of the dif- 
ferent types of road surface on each 
numbered state highway shows that the 
state maintained 3,916.36 miles of high- 
ways. Of the mileage maintained by the 
state, about 940 miles are now paved 
or surfaced with some type of dustless 
top; 131 miles have an earth surface, 
practically all of which has been graded, 
and 2,846 miles have gravel or stone sur- 
face which is maintained by dragging. 
The 131 miles of earth roads are in 
Spencer, Parry, Crawford and Orange 
counties, all in southern Indiana. 

Three was built, during fiscal 1924, 
172.9 miles of grading, 224 miles of con- 
crete, 51.4 miles of bituminous macadam, 
26.5 miles of gravel and 33.7 miles of 
stone roads. In addition, 44.4 miles of 
old stone or gravel roads were virtually 
rebuilt as gravel road, and 127.5 miles of 
old stone and gravel roads were resur- 
faced with a heavy coat of stone, which 
virtually amounted, in many places, to 
rebuilding them. 

The added mileage of the year consists 
of the following: 

Miles 
No. 6 from Lebanon to Lafayette.... 31.33 
No. 10 from Lyford through Rock- 

ville to Bloomingdale to one mile 

south of the Parke-Fountain coun- 


No. 10 from Dyer to south corpora- 
tion line of Hammond 
No. 28 from Washington to Road 
No. 4 west of Bloomfield 
No. 43 in Hammond 
Development of Traffic on State Roads 
Motor bus traffic is increasing at a 
rapid rate. A tabulation of the bus lines 
operating within this state shows that 
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88 per cent of bus traffic is upon the 
state highway system, and that 70 per 
cent of state roads are used by bus lines. 
Truck traffic also is increasing very rap- 
idly as well as pleasure cars, and in all, 
motor transportation is increasing 25 
per cent annually. With this great aug- 
mentation of traffic, cost of maintenance 
of the ordinary gravel and stone road 
is not only increasing each year but the 
dust nuisance on these types is becom- 
ing greater. Even with our large expen- 
ditures of highway funds we are not gain- 
ing on the increase in traffic. 

It is doubtful if the revenue under the 
present statute will be sufficient to com- 
bat the increased traffic on our highways, 
therefore with the present sources of 
revenue the state should not assume the 
maintenance, for the present at least, of 
many more roads not now in the state 
system 

Types of road constructed should be 
adequate for the kind and amount of 
traffic they will be called upon to bear. 
Much money has been wasted in cheap 
construction of both roads and bridges, 
and we are now maintaining gravel and 
stone roads that should be paved. The 
result is our maintenance costs on some 
roads are greater than the interest 
charge would be on an investment in 
pavement. 

Indiana’s policy of “pay as you go” is 
economically sound and should never be 
changed, but road development should 
be speeded up as rapidly as is consistent 
and as the needs for development of the 
state requires. 

Revenues of the State Highway Commis- 
sion 

The net receipts for this year were 
$11,499,205.46, reimbursements  $4,207,- 
599.85, making gross receipts of $15,656,- 
805.31, which, when added to the 1923 
balance, made a total of $16,911,261.36 
available during the year. The 3-to-10- 
mill levy formerly in existence was re- 
moved by the state tax commission, and 
while $759,730 came from this source for 
1924 program, there will be no revenue 
from this source for 1925. 

The importance of the state claiming 
its federal aid is not generally under- 
stood, and I feel that the responsible 
officials owe it to the citizenship of In- 
diana to secure as much federal aid as 
is possible that the funds in the United 
States treasury belonging to Indiana may 
be used in the construction of improved 
highways, and this money placed in cir- 


Vol. LXIX—2 


culation instead of lying dormant in the 
treasury at Washington, doing no one 
any good. 


Indiana’s credit of federal as of Sept. 
30, 1924, amounted to $6,019,148.12, and 
to this will come a share from the addi- 
tional appropriation of Congress of $150,- 
000,000 for 1926 and 1927. 


President Coolidge, in his first mes- 
sage to Congress, favored the continua- 
tion of the “Road Program,” and on the 
basis of an appropriation of $75,000,000 
annually for 1926 and 1927, Indiana will 
receive approximately $3,800,000 addi- 
tional credit. It is therefore desirable 
that we keep pace with the federal gov- 
ernment wishing to share the expense of 
Hoosier road building. 


Federal aid can only be claimed as 
reimbursement on the basis of 50 per 
cent of the actual cost of bridges, and 
50 per cent not to exceed $16,000 per 
mile on grading and paving. Thus in 
order to receive this aid from the gov- 
ernment, Indiana must spend $19,797,- 
908.24 in the construction of roads and 
bridges. 

No part of federal aid is available for 
maintenance, and the approved specifi- 
cations on roads of the secondary typ: 
are such that it is not practical to claim 
aid on other than grading and paving. 
Also, On many small construction jobs 
of both roads and bridges it is not prac- 
tical to secure federal aid. The fact that 
in the past five years state appropria- 
tions have not been sufficient to absorb 
the federal aid available made it possible 
for the state to secure $3,704,939.89 fed- 
eral aid during fiscal 1924. 


The federal aid act provides for the 
designation by the states, with the ap- 
proval of the U. S. Bureau of Public 
Roads, of a system equal to 7 per cent 
of the total highway mileage of the state. 
On the basis of 72,000 miles of public 


highways, Indiana is entitled to 5,040 
miles in the federal aid 7 per cent sys- 
tem, and on this mileage only will the 
government participate in the construc- 
tion of bridges and pavement. This mile- 
age has been designated, of which 4,236 
miles are at present in the state’s sys- 
tem (3,916 miles of which were under 
active maintenance last year). The re- 
maining should be added as rapidly as 
funds are available for its maintenance. 

An adequate system of state highways 
will provide connected paved trunk lines 
to carry the heavy bus and truck travel 
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that is sure to increase as roads are pro- 
vided and isolated sections of the state 
developed. This development of Indiana’s 
resources will mean increased taxable 
wealth and should mean a proportionate 
reduction in tax levies. 

We are for the greater degree of safety 
that can possibly be secured on state 
highways and already have gone far in 
providing grade separations and in the 
relocation of state highways to eliminate 
grade crossings with steam and electric 
railways. 

The state highway commission is pri- 
marily a spending agency of the state, 
and it is our duty to maintain and build 
roads by spending all available funds, 
which can be judiciously and economi- 
cally used, keeping ever in mind that 
we must have a dollar’s worth of value 
for every dollar expended. 

I should like to recommend that the 
counties most benefited by the develop- 
ment of state highways be required to 
furnish the necessary right of way for 
their construction. There is already a 
statute that permits contribution by 
counties and other municipalities to the 
state highway fund in road construction 
within the municipality. : 


Federal Aid Statement Sept. 30, 1924 


Federal aid apportioned Indiana by 
year from 1917 to 1925 inclusive: 


1917 
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I should also like to recommend that 
the responsibility for bridges made nec- 
essary by dredge ditch construction be 
clearly defined and that it be made un- 
lawful to cut through a state highway 
without provision having been made for 
the necessary bridges. 

Expenditures 


Total disbursements of $14,919,566.43 
were made from the highway fund dur- 
ing the year, leaving an unexpended bal- 
ance of $1,991,694.93. Of the total dis- 
bursements, $500,000 was returned to 
counties as apportionment of the gaso- 
line tax. Amounts expended by each di- 
vision follow: 


56,166.09 
9,234,838.08 
3,959,216.15 
1,169,346.11 


$14,419,566.43 


Administration 
Construction 
Maintenance 
Equipment 











Total 





The total supervisiong charge for the 
past year was $415,848.78 or 2.88 per 
cent of the total amount disbursed. 

The average expenditures per mile per 
year for maintenance only on the state 
system, including its pro rata of general 
expenditures, workmen’s compensation, 
and overhead was, for 1920 and 1921, 
$499.64; 1922, $500.24; 1923, $548.88, and 
1924, $658.59—or an average cost per mile 
per year for the past five years of 
$546.35. 


$ 135,747.62 





1918 


271,495.24 





1919 


1,756,149.60 








1920 


2,564,846.88 





1921 


2,687,053.27 





1922 


1,958,855.41 





1923 


1,305,903.61 





1924 


1,692,437.05 





1925 


1,939,903.32 





Total 


$14,312,392.00 








Amount received to Sept. 30, 1924 


8,293,243.88 





Amount earned not received 


$ 492,007.19 





Amount available not earned 


5,527,140.93 





Balance available 





$ 6,019,148.12 





$7,415,292.61 





Aid apportioned prior to Nov. 8, 1921 
1 


1,958,855.41 





Aid apportioned Nov. 9, 192 





Aid apportioned July 5, 1922 
Aid apportioned Mar. 1, 1923 


1,305,903.61 
1,692,437.05 





Aid apportioned June 30, 1924 


1,939,903.32 





Total aid apportioned Indiana 


$14,312,393.00 








Amount under project agreements 


11,822,179.23 








$ 2,490,212.77 





Balance to be placed under agreements 


Amount to be placed under agreement before June 30, 1926 
Amount to be placed under agreement before June 30, 1927 


Total apportioned to Indiana 


550,309.45 
1,939,903.32 








$14,312,392.00 





Monies claimed to Sept. 30, 1924 


8,293,243.88 





Our present credit with the U. S. Treasury 





$ 6,019,148.12 





Contemplated allotment available July 1, 1925 
Contemplated allotment available July 1, 1926 


1,939,903.00 





1,939,903.00 








$ 9,898,954.12 





Total credit to be available 
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There is a noticeable increase in the 
yearly expenditures per mile maintenance 
which increase is in the item of surfac- 
ing and reflects the steadily increasing 
traffic which our highways are called 
upon to bear. 

Total expenditures per year by the road 
department for grading, small structures 
and pavement, were as follows: 

1921 


1922 
1923 .. 


$2,731,567.77 

2,316,075.65 
-- 2,774,213.45 
5,609,003.93 














The average cost per mile for con- 
crete pavement, including grading and 
structures under 20-ft. clear span, for 
contracts awarded in 1919, $34,744.22; 
1922, $28,665.49; 1923, $29,878.96; 1924, 
$30,161.76. 

The total amount expended for the 
construction of bridges since organiza- 
tion of the bridge department is $2,309,- 
639.60 and this work was done on a total 
of 175 federal aid structures and 204 
others, bridges being located in fifty 
counties. During the five and a half years 
existence of the highway department, 
contracts have been awarded for 379 
bridges of 580 separate spans and a total 
clear span opening if joined together of 
5.10 miles of waterway. 


FRIDLEY CONDUIT OF ST. PAUL 
WATER WORKS 


By J. W. Kelsey, General Superintendent and 
Engineer, Water Department, St. Paul, 
Minn. 

The Fridley Conduit is the name given 
a 60-in. internal diameter steel and rein- 
forced concrete conduit, serving to con- 
vey water from the Mississippi River in 
Fridley township directly east, a distance 
of eight miles, to Charles Lake. (Charles 
Lake is one of the lakes of the present 
water supply for the city of St. Paul and 
is located approximately eight miles 
north of the city limits.) 

Need for an Additional Water Supply 

In 1910 the City of St. Paul experi- 
enced a water shortage on account of 
subnormal rainfall. Therefore, in 1911 
the Board of Water Commissioners, upon 
the advice of Dabney H. Maury, consult- 
ing engineer, drilled six 12-in. wells 
about 700 ft. deep at the McCarron pump- 
ing station, and 18 wells 63 ft. deep and 
10 wells 400 ft. deep at Centerville. The 
capacity of the six McCarron wells is 
approximately 6,000,000 gals. per day. 
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The Centerville wells also have a capac- 
ity of about 6,000,000 gals. per day. In 
1911 the rainfall, amounting to approxi- 
mately 41 ins., replenished the lakes and 
the wells were not used until 1921. Thus, 
with these wells in reserve, the Board 
felt fairly well fortified against a water 
shortage. 

However, consumption of water in the 
city was increasing and the lakes—while 
full—showed upon careful investigation 
that less water was available than for- 
merly. Therefore, it was realized that 
the supply should be increased. 

In July, 1920, all the water supply 
lakes were full and water was wasting 
over the dam at Peltier Lake. The Water 
Board, however, consisting of Commis- 
sioners McDonald, Wenzel and Matson, 
was convinced that it was time to do 
something toward obtaining an additional 
supply, so a $3,000,000 bond issue was 
voted upon and passed in November, 
1920. 

Available Sources of Supply 

Four sources of supply were consid- 
ered, viz.: The Mississippi River, the St. 
Croix River, an underground supply, and 
a reservoir impounding the Rice Lake 
system by means of a dam across Rice 
Creek at the outlet of Baldwin Lake. 


The St. Croix River project was fairly 
out of question because of the first and 
the operating costs. The mean difference 
in elevation between the distributing res- 
ervoirs in the city and the St. Croix is 
343 ft., with an added head of approxi- 


mately 80 ft. for pipe friction loss. The 
distance between the St. Croix and Deep 
Lake, tributary to Pleasant Lake, is 
about 18 miles. (Pleasant Lake was the 
nearest point in the present lake sys- 
tem.) It might be that at some future 
time White Bear Lake could be used as 
an intercepting lake for water from the 
St. Croix, which would maintain the lake 
water levels. 
Ground Water Supply 

The source of water for deep wells is 
probably through the permanent lower- 
ing of the ground water level throughout 
the large area from which water is 
drawn. Also, the interception of water 
naturally flowing to the Mississippi 
River is now being intercepted by the 
wells from an area somewhat larger 
than the area naturally flowing to the 
Mississippi River at St. Paul, this area 
extending probably as far north as Vad- 
nais Lake or Centerville. Further, a 
small amount of water comes very slowly 
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from more remote sources and probably 
is not an important part of the whole 
supply. 

The well supply source was abandoned 
because of the following: 

First, because of its hardness it is an 
inferior water for domestic, commercial 
and industrial purposes. 

Second, the cost of pumping and dis- 
tributing it would be quite high. 

Third, due to its limited quantity it 
did not appear to be a safe development 
for an absolutely dependable supply. In 
fact, records of existing wells show it to 
be a diminishing supply, which increased 
demands would greatly augment. 

Rice Lake Impounding Reservoir 

The terrain surrounding the seven 
lakes comprising the Rice Lake system 
is extremely flat. At best a dam at their 
outlet could form only a shallow lake 
of large area. The shallow water would 
encourage prolific weed growth and the 
evaporation would be great, especially in 
dry years. So, during years of subnormal 
rainfall, resulting in increased consump- 
tion and a decrease in available water, 
the situation would not be good and 
could hardly be called dependable. Fur- 
ther, it would flood a large area of hay 
and tillable land which would necessarily 
have to be purchased, so the cost, with 
the other objectionable features, practi- 
cally eliminated this source. 

The Mississippi River Source 

The decision to obtain the additional 
water supply from the Mississippi River 
was adopted because it was so evident 
that it was the most dependable, the least 
in cost, and the most feasible. Further, 
the operating costs would be less than 
from any other source. 

A supply from the Minnesota River 
was not given a great deal of considera- 
tion because of its location in respect 
to the city. The fact that St. Paul had 
an existing water works system well lo- 
cated was of great influence. As is gen- 
erally known, the Vadnais Lake system. 
consisting of Charles, Deep, Pleasant, 
Sucker and Vadnais Lakes, lies directly 
north of the center of the city, at an 
elevation of 188 ft. above the city zero 
datum. This allows for an economical 
distribution of the water, reduces the ex- 
tent of the feeder mains, and also re- 
duces pumping costs. Further, a compact 
system lends itself to lower operating 
costs. The Minnesota River meant a di- 
vision, a duplicate supply, or a complete 
change-over at great cost. 
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Conduit 

The entire project, including the con- 
duit, the pumping station, pumping 
equipment. canal between Charles and 
Pleasant Lakes, and the standpipe, was 
termed the Fridley Conduit. 

The capacity of the conduit in the pre- 
liminary plans was fixed at 40,000,000 
gals. daily. This seemed ample when it 
was considered that the average daily 
consumption in the city does not exceed 
24 m. g. d., and that the lake system 
normally will produce 15 m. g. d., with 
the well system in reserve. Later the 
capacity of the conduit was increased to 
60 m. g. d., as a medium between first 
cost and future needs. 

Wood stave, cast iron, steel and rein- 
forced concrete were considered-as the 
material of which the conduit could be 
constructed. A continuous wood stave 
pipe would have entailed the lowest first 
cost by a wide margin. Soil conditions, 
however, eliminated it. Much of the right 
of way is of peat formation and slightly 
acid, which would have been detrimental 
to the steel hoops. Practically all the 
balance of the ground is almost pure 
silica sand, which was not best for un- 
treated wood. Although creosoted treat- 
ed wood has been used successfully for 
waterworks, we were a bit afraid of 
tastes in the water. Further, soil condi- 
tions were such that it would have been 
difficult to have obtained good workman- 
ship in the invert. 

Cast iron pipe was prohibitive due to 
the cost. 

Steel pipe coated with a special coat- 
ing of a semi-rubber base was used for 
the first 8,150 ft., where the head was 
comparatively high. First cost, antici- 
pated useful duration, maintenance, leak- 
age, soil conditions, dependability under 
railroad tracks, were taken into consid- 
eration in making the decision. 

The balance of the conduit, a distance 
of 33,107 ft., is of reinforced concrete. 
Reinforced concrete was less in first cost 
than steel and about double the cost of 
wood stave pipe. However, when soil 
conditions, internal pressure, mainte- 
naace, length of anticipated service were 
considered, it was evident that it was the 
best proposition for the greater portion 
of the conduit. 

Pre-cast concrete pipe against pouring 
it in place in the trench was considered. 
The Lock Joint Pipe Company of Am- 
pere, N. J., and the Independent Pipe 
Company of Indianapolis submitted fig- 
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ures for pre-cast concrete pipe. However, 
soil conditions, with unsatisfactory and 
difficult delivery of the pipe along the 
line and the placing of it (necessitating 
a heavy crane) were such as to make 
its cost prohibitive. 

Therefore, all things considered, it 
was decided to use Blaw-Knox steel 
forms and pour the conduit directly in 
place. It can hardly be called mono- 
lithic for the reason that joints were 
placed every 20 ft., and the invert was 
poured separately from the crown por- 
tion. The conduit has an internal di- 
ameter of 60 ins., with walls 6 and 8 ins. 
thick. The 6-in. walls were used where 
soil conditions were good and the inter- 
nal pressure low; otherwise, where the 
pressure exceeded 35 ft. or where the 
foundation was such that settlement 
would be expected, 8-in. walls were used. 
Also the 8-in. walls were used where the 
conduit was supported on piling. 

Construction difficulties were very 
much increased due to the fact that 
water, quicksand, or peat bog was preva- 
lent for approximately 6% miles out of 
the eight. Innumerable springs were en- 
countered, which were not apparent from 
test pits. In places yellow sand would 


boil upward through as much as 2 ft. of 


blue sand. 

Through the peat bogs, a distance of 
6,700 ft., piling was driven. The bogs at 
places were extremely deep and soft, 50- 
ft. piling being required in some in- 
stances. The piling, too, at times, sunk 
as much as 37 ft. under the weight of 
the hammer before a blow was struck. 


Construction Joints 

A great deal of thought was given to a 
suitable construction joint. The one we 
adopted is proving very satisfactory, but 
it is not 100 per cent perfect; it is per- 
haps as nearly so as one could expect. 
It consists of copper ring, 9 ins. wide, 
placed in the center of the concrete wall. 
Then on the inside face of the conduit 
ring there was molded by means of an 
aluminum form a depression 1 in. deep 
with a center groove V-shaped. This 
groove was then filled with a soft asphalt 
and the 1-in. depression was filled with 
a cement grout reinforced with hardware 
cloth. The idea was to permit movement 
and still have it water-tight. Then over 
the grouting was placed asphalt and a 
layer of saturated cotton fabric. 

Our decision to make the joints every 
20 ft. was based on experience and prac- 
tice in other places. A monolithic con- 
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struction was considered as was done on 
the Los Angeles aqueduct, and also plac- 
ing the joints at 40 ft. However, the ex- 
perience of the writer in similar work in 
the Reclamation Service and the experi- 
ence of others made it seem feasible to 
place the joints at 20-ft. intervals. 

Extensive tests have been made on 
concrete conduits by the New York 
Board of Water Supply, and they found 
that the leakage was almost entirely 
through construction joints, with a pro- 
gressive diminution in amount with lapse 
of time entirely independent of the tem- 
perature influence. They also found that 
even in the best of concrete work there 
were occasionally porous places, espe- 
cially where the walls are comparatively 
thin. However, using a 1:2:4 propor- 
tioned concrete with an addition of hy- 
drated lime to the extent of 10 per cent 
by volume of the cement and with a mini- 
mum actual mixing of 14% minutes in the 
mixer, a very dense concrete was ob- 
tained. In only one day’s pouring was 
there any evidence of porosity. This oc- 
curred just west of Hamline Avenue, 
which resulted in several small leaks. 
These leaks are diminishing, and are so 
small that it is not felt any money should 
be spent at present in fixing them. How- 
ever, it is thought that a coating of a 
heavy asphalt paint on the inside of the 
conduit where the leaks are would stop 
them. 

There also were some joints that 
leaked, but they have been practically 
all repaired, and none was serious. 

The longitudinal joint between the in- 
vert and the crown section has given no 
trouble. In fact we have yet to discover 
leaks from this source. A very simple 
joint, consisting of a groove in the invert, 
was used. The steel forms for the crown 
section permitted grout to flow down 
over the joint, which aided in sealing it. 

By means of a Price current meter 
and also with floats we have endeavored 
to measure the leakage. The pumping 
station is equipped with a Venturi meter, 
and as far as can be ascertained by the 
methods of measurement used the leak- 
age is negligible. 

We did not bulkhead the outlet of the 
conduit and measure the leakage by dis- 
placement from a tank, believing condi- 
tions did not warrant the cost and danger 
of damaging the condit. 

Air Valves and Surge Tank 

Air valves were placed on the high 

points. Some are automatic and some 
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manual. On the steel pipe to prevent 
collapse from sudden emptying a 6-in. 
automatic air valve is in service as well 
as a 6-in. check valve. 

A steel surge tank, 12 ft. in diameter 
and 98 ft. high, was placed in the conduit 
line on the crest of the river embank- 
ment about 150 ft. from the pumping 
station. This tank is open at the top, 
and its function is to reduce vibration 
in the pipe line, steady the flow of water, 
and to prevent damage from water ham- 
mer when the power fails suddenly. 

Pumping Station and Intake 

The pumping station, 50x60 ft. in plan, 
and the intake, 27x41 ft. 6 ins. in plan, 
are housed under the same roof. The 
building is supported on piling and was 
made heavy enough to resist buoyancy 
from the water. 

Considerable difficulty was encountered 
in the construction, due to the fact that 
the station is at the foot of a 60-ft. em- 
bankment. A cofferdam was constructed 
and the excavation carried down 10 ft. 
below lqw-water level in the river, or 
approximately 25 ft. below ground level 
on the embankment side. The pressure 
from the embankment was hard to re- 
sist, due to lack of a suitable support 
on the river side. 

The intake extends out into the river 
with a floor elevation about 5 ft. lower 
than low-water level in the river. 

There are three intake openings with 
sluice gates and trash racks. 

Also, inside the building are three 
traveling screens having a screen mesh 
of % in. 

Two pumps are now in operation. They 
are of the electrical motor driven cen- 
trifugal type of 10 and 20 million gallon 
capacity per day. Provision was made 
for the installation of additional pumps 
to increase the capacity of the station 
to 60,000,000 gals. per day when necessity 
demands. 

The conduit was designed and con 
structed under the supervision of the 
writer and Leonard N. Thompson, senior 
assistant engineer. 

The foregoing article is from the July 
issue of The Bulletin of the Minnesota 
Federation of Architectual and Engineer- 
ing Societies. 





SHIPPING PIPE BY AIRPLANE 


The fact that 117,000 lbs. of iron pip- 
ing and fittings will be transported by 
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airplane from Iron mountain, Montana, to 
a placer mine in the Clearwater region 
of Idaho, is attracting national interest, 
according to Ive McKinney, of Medford, 
Ore., who has the contract for this unique 
transportation. 

Mr. McKinney explains that he will use 
two planes to transport the metal over 
the high mountain range to the placer 
mine. 

This is being done by the mining com- 
pany to save time, and actually six 
months will be saved by using the air 
transportation method rather than that 
of the mountain trail and slow-going pack 
trains. 


A landing field has been prepared on 
top of Iron mountain large enough to 
accommodate any plane for landing pur- 
poses. 





TESTING BITUMINOUS MATERIALS 


State Highwosr Comtesse Missouri 
City, Mo. 

Bituminous material is material which 
contains bitumen as an essential constit- 
uent. Bitumen is a mixture of hydro- 
carbons and their non-metallic deriva- 
tives, soluble in carbon disulphide. Bitu- 
men may be in the form of a gas, a liquid, 
or a solid, and it comprises the greater 
part of petroleum, asphalt and tar 
products. 


There are two main classes of bitu. 
minous materials—those consisting of 
asphalt or petroleum products and those 
consisting of tar products. 


With but few exceptions, the crude 
bituminous materials contain impurities 
and for this reason and in order to ob- 
tain the desired consistency, a manufac- 
turing process of some nature is neces- 
sary. The most common processes for 
the production of bituminous products for 
highway use are distillation, oxidization 
or blowing, fluxing and mulsification. 
Two classes of products, distillates and 
residues, are formed by distillation. Dis- 
tillates are generally rather thin liquids 
possessing limited binding properties, 
while the residues grade from liquids to 
solids, according to the amount of distil 
late removed. Water and the more vola 
tile consituents of petroleum are gener- 
ally removed by distillation, although the 
same result may be obtained by ‘“top- 
ping” or heating in a coil to develop 
pressure and then allowing sudden ex- 
pansion to eliminate the water and vola- 
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tile matter as steam or vapor. By blow- 
ing air through fluid residues at the 
proper temperature, an oxidization takes 
place which produces a material of heav- 
ier consistency, having less ductility, a 
higher melting point, and less sensibility 
to temperature changes. Material so pro- 
duced is called blown asphalt. 

Fluxing is the process of softening a 
solid or semi-solid material by the addi- 
tion of a liquid bitumen. Most fluxes are 
fluid residues, but in some cases, distil- 
lates are so used and the resulting prod- 
uct is called a cutback. Cutback prod- 
ucts rapidly return to a heavier consis- 
tency while other fluxed material tends to 
retain its fluxed consistency. Emulsified 
bituminous materials are those to which 
a saponifying agent or soap has been 
added in order that they may be mixed 
in varying proportions with water to ob- 
tain the desired consistency. This class 
of material is very seldom used in high- 
way work at present, on account of its 
inability to stand storage. 

The proper control of the temperature 
of bituminous materials during applica- 
tion is very important. Specifications 
generally state the temperature to which 
a material may be safely heated. Pro- 
longed heating above this temperature 


will result in a loss by volatilization of 


lighter constituents and a consequent 
hardening of the product. Excessive 
heating will also cause local decomposi- 
tion by cracking or coking. If raised toa 
sufficiently high temperature most bitu- 
minous materials will ignite and burn. It 
is sometimes necessary to heat the min- 
eral aggregate, sand, and stone, which is 
to be combined with the bituminous 
binder. Equal care should be taken to 
avoid overheating this material, as the 
bituminous binder is exposed in very thin 
jayers to the hot aggregate and is more 
easily injured while in this condition 
than if exposed to equal heat in a tank 
or kettle. 

The presence of a very small amount 
of water in bituminous materials before 
use may seriously interfere with their ap- 
plication. Considerably less than one per 
cent of water will cause the material to 
foam violently when heated above the 
boiling point of waier and it is a very 
tedious process to remove the water by 
a sufficiently slow process to avoid the 
danger of foaming. In the case of mate- 
rial shipped in tank cars having leaky 
steam coils for heating purposes, it may 
be necessary to reject the material rather 
than chance the loss and trouble due to 
foaming. Water is very easily removed 


Vol. LXIX—2 


from the tops of containers of hard bitu- 
minous material by means of sponges. 

Many shipments of material are made 
in barrels with clayed staves to facilitate 
stripping in the case of the harder prod- 
ucts. Such containers, as well as metal 
drums should be stored on their ends, as 
the slow deformation of the hard prod- 
ucts under temperature changes will 
otherwise cause deformation and burst- 
ing of the containers. 

Practically all asphalt, natural or man- 
ufactured, originated from petroleum. 
There are three classes of petroleum ac- 
cording to chemical composition, paraffin, 
semi-asphaltic, and asphaltic. The paraf- 
fin crude petroleum has a greasy but not 
sticky base, because of the predominance 
of the paraffin hydrocarbons. The as- 
phaltic petroleum has a sticky or adhe- 
sive base, owing to the predominance of 
the asphaltenes or unsaturated hydro- 
carbons. The semi-asphaltic, from its na- 
ture, seems to be a mixture or mid-point 
between the other two classes. 

Paraffin petroleums are used in high- 
way construction for dust laying pur- 
poses or for the fluxing of asphalt. The 
asphaltic and semi-asphaltic petroleums 
furnish the main source of asphalt pro- 
duction. Asphalt or asphalt-cement pro- 
duced from petroleum is practically pure 
bitumen, while the native asphalts ob- 
tained from lake deposits sometimes 
carry a high percentage of mineral and 
organic impurities. 

If an asphalt is of proper consistence 
for mixing with aggregate, it is generally 
referred to as an asphaltic cement of 
A. C. If too hard for use, the common 
designation is refined asphalt or R. A. 
The native asphalts are generally too 
hard for use in their original form for 
highway work, and must be combined 
with a flux before they are suitable for 
use, The bitumen content of a fluxed 
native asphalt may be practically iden- 
tical to an asphalt cement produced by 
the distillation of petroleum. Blown 
products, however, differ materially in 
their physical properties, generally ex- 
hibiting a marked increase in melting 
point, a reduced ductility and a lower 
penetration than the original product 
from which they are produced. 

The most common sources of petro- 
leum asphalts for use in this country are 
the Mexican and California petroleums, 
from which asphalt is obtained by sim- 
ple distillation and the Texas and mid- 
continent petroleums, which require 
blowing or other special treatment to- 
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gether with distillation. The most com- 
mon native asphalts are from Trinidad 
and Bermudez, the former containing 
about fifty per cent bitumen and the lat- 
ter about ninety-four per cent. Small 
quantities of solid bitumen, mined in the 
form of Grabamite and Gilsonite are used 
in combination with blown oils and as- 
phalts. 

Rock asphalt is limestone or sandstone 
impregnated naturally with asphalt. It 
is produced by quarrying and is then 
crushed and rolled to size. 

Tars are generally a by-product from 
the destructive distillation of coal in the 
manufacture of gas or coke or from petro- 
leum products in the manufacture of 
water gas. Tar products are very differ- 
ent from asphalt products, both chem- 
ically and physically. They react more 
easily to changes in temperature and 
tend to harden rapidly on exposure to the 
atmosphere. For these reasons they are 
not considered as well adapted for fine 
aggregate bituminous paving work. Some 
of the distillates from tar products are 
known as creosote oils and are among 
the most efficient wood preservatives in 
use at the present time. 

In the use of bituminous materials for 
highway work, the main precautions to 
be observed are: to see that the correct 
consistency of material is used, to avoid 
overheating during application and to use 
just sufficient of the material to bind 
the aggregate. The consistency for use 
in penetration macadam work can be 
softer than for use with the smaller sized 
aggregates as in the asphaltic concrete 
or sheet asphalt types. In general, the 
finer the aggregate to be used, the lower 
the penetration of binder. This is be- 
cause the finer aggregates do not key, 
and, therefore, have less inherent stabil- 
ity than the coarser aggregates and for 
this reason require a harder cement to 
prevent motion of the aggregate. The 
most desirable penetration of asphalt ce- 
ment for the different types of pavements 
will vary according to the nature of ma- 
terial used for a binder and also with the 
temperature conditions to be met. Over- 
heating, as stated before, will result in 
a cracking or coking of the material with 
a loss of stability and binding properties. 
The use of too small a percentage of 
binder will result in a poorly bound dusty 
surface, which will ravel and wear rapid- 
ly. Excess binder will promote a wavy 
and unstable surface such as may be no- 
ticed in connection with the fat spots 
present in most bituminous penetration 
pavements. 


MUNICIPAL AND COUNTY ENGINEERING 75 


In connection with the testing of bi- 
tuminous materials, the interrelationship 
of the various characteristics of bitumin- 
ous material is often more important 
than the result obtained from a single 
test. This fact complicates the interpre: 
tation of test results very much and care 
should be taken to avoid passing snap 
judgment on material on the basis of a 
single test characteristic. 


If practical, bituminous materials 
should be sampled at the manufacturing 
plant. If this procedure is not followed, 
quart or two pound samples should be 
furnished to the laboratory from each 
shipment. Additional samples should be 
furnished if any overheating on the job 
is suspected. If a material is held in 
kettles at high temperatures for long 
periods, daily samples should be tested 
for consistency. Care should be taken 
to see that sample cans are clean and dry 
and if cleaned by use of kerosene or 
other liquid, they should be wiped thor- 
oughly before being used. If the ma- 
terial to be sampled is in a fluid state in 
a tank car, a composite sample from top, 
bottom and middle of the tank should be 
obtained. Samples may be obtained from 
below the surface by lowering a stoppered 
container to the desired level on a stick 
or wire and then pulling the stopper by 
an attached string. ‘Cold material in car 
lots should be heated in order that repre- 
sentative samples can _ be _ obtained. 
Samples from small packages of solid ma- 
terial can be obtained by cutting with a 
hot shovel or other metal implement. 

In sampling solid material, care should 
be taken to obtain the sample at least 
three inches from the surface. Consid- 
erable shrinkage occurs on cooling in the 
package and the packages are then topped 
with material which may or may not be 
the same as the original material. 





ASPHALT MEN TO HOLD CONVEN- 
TION IN DETROIT 


Asphalt paving contractors, engineers 
and material men, as well as public offi- 
cials from all parts of the United States 
and Canada will gather in Detroit, Oc- 
tober 21, 22 and 23 for the Fourth Annual 
Asphalt Paving Conference under the 
auspices of The Asphalt Association, the 
national trade organization of that indus- 
try. The three previous meetings of the 
kind were held at Atlanta in 1922, Den- 
ver in 1923 and at Louisville last year. 
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Invitations from the Mayor and from 
various civic and commercial bodies of 
Detroit to meet in their city this year 
were accepted at a recent meeting of the 
directors of the association. 

In line with the growing national 
sentiment for greater economy in high- 
way construction the Detroit conference, 
according to J. E. Pennybacker, general 
manager of the Asphalt Association, will 
devote considerable attention to surface 
treatment for roads so as to adapt the 
cheaper types of pavements such as sand 
clay, gravel and macadam to sustaining 
traffic without a large initial outlay of 
highway funds. Considerable discussion 
also will be devoted to the possibility of 
salvaging old gravel and macadam high- 
ways by utilizing them as bases for as- 
phalt pavements. 

“These questions,” said Mr. Penny- 
backer, in outlining the plans for the con- 
ference, “are now uppermost among pav- 
ing officials: and engineers and by utiliz- 
ing the old roads as bases many millions 
of dollars can be saved to the counties 
and states without sacrificing progress in 
road improvement. Another subject that 
will be discussed will be that of increas- 
ing the stability of sheet asphalt pave- 
ments so that, without additional cost, 
they will sustain, without any deforma- 
tion whatever, the heaviest motor truck 
traffic. Our research department under 
Prevost Hubbard, formerly chief of re- 
search, United States Bureau of Public 
Roads, has been conducting experiments 
with a view to determining ways and 
means of increasing stability for sheet 
asphalt pavements and has developed 
some exceedingly practical results which 
will be presented fully to the convention.” 

During the past five or six years, ac- 
cording to Mr. Pennybacker, the growth 
and expansion of the paving industry has 
been so rapid that the yardage of asphalt 
pavemenis laid annually has increased 
from about 50,000,000 sq. yds. to 125,000,- 
000 sq. yds. This year it is expected that 
the asphalt paving laid upon the roads 
and streets of the country will approxi- 
mate 140,000,000 sq. yds. This expansion 
has emphasized the importance of the 
adequately equipped and trained asphalt 
contractor. “At present,” said Mr. Pen- 


nybacker, “the competent contractors en- 
gaged in laying asphalt pavements are 
not distributed so as to meet the demand 
for asphalt street and road construction. 
We need a better distribution of asphalt 
contractors as well as more asphalt en- 
gineers and this will be another of the 
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several important matters to be consid- 
ered at the meeting in Detroit.” 


The Asphalt Association has had great- 
ly to expand its own activities during the 
past few months. A new district office 
has just been opened in the Whitney 
Central Building at New Orleans with 
Bruce Aldrich in charge. This office will 
cover Louisiana, Mississippi, Alabama, 
Arkansas, Texas and Western Tennessee, 
assisting the state, county and city high- 
way departments in solving paving prob- 
lems without charge throughout that ter- 
ritory. In addition to the New Orleans 
office the association now has district of- 
fices at Albany, N. Y., with Vibert L. 
Ostrander in charge; Charlotte, N. C., 
with L. D. Smoot in charge; Chicago, 
with George W. Craig in charge, and at 
Kansas City with H. C. Smith in charge. 
New Jersey and Pennsylvania are 
handled by W. E. Rosengarten from the 
New York office. Canada is looked after 
by F. C. Field and Georgia by W. A. 
Crossland at Atlanta. W. C. Ricketts is 
assigned to the state of Florida. Two 
new men have lately been added to the 
Chicago office in James and Wallace 
Craig, both of whom are experienced 
asphalt men. , 

In addition to creating new district 
offices and expanding the forces working 
from the older ones the association re- 
cently established a fully equipped pav- 
ing laboratory at White Plains, N. Y., 22 
miles from New York City, with Prevost 
Hubbard, chief of the research depart- 
ment in charge. 

During the past two years the associa- 
tion has grown considerably in member- 
ship and has been compelled to expand 
the working force in its general offices 
in New York as well as seek larger quar- 
ters. Because of this the general offices 
have been moved from the National As- 
sociation Building, 25 West Forty-third 
Street, to the new Railway Building and 
Loan Building, 441 Lexington Avenue at 
Forty-fourth Street, New York, where the 
association now occupies practically twice 
the floor space that it did. 

Bruce Aldrich who has assumed charge 
of the office at New Orleans, received his 
original training as an asphalt paving 
expert with the engineering department 
of the District of Columbia and as as- 
phalt paving inspector for the City of 
Baltimore. During the World War he 
served in France as a Captain of Infantry, 
A. E. F. Upon his return from the war 
he took charge of the Asphalt Associa- 
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tion’s Canadian branch in Toronto, later 
resigning to enter private engineering 
practice. It was only recently that he 
rejoined the staff of the association. 





MASSIVE WET SOIL FOUNDATIONS 
FOR A GREAT STEAM-ELEC- 
TRIC POWER HOUSE 


By Frank W. Skinner, one Engineer, 
20 Vesey St., New York, we 

At a cost of more than $25,000,000 
there is now being built at 14th St. and 
East River, New York, the first part of 
a 720,000-h.p. steam electric generating 
plant for the New York Edison Company. 
It was designed by Thomas E. Murray, 
consulting engineer, and is constructed 
under the supervision of the Edison Com- 
pany, E. M. Van Norden, engineer; by the 
Ken Well Co., general contractor, F. E. 
Cudworth, superintendent. 


The main buildings, about 130 ft. high, 
will cover an area of approximately 
200x600 ft. on both sides of Ave. D, and 
will rest on continuous concrete founda- 
tion slabs 15 ft. thick supported by about 
18,000 untreated yellow pine piles with 
an average penetration of about 30 ft., 














BUCKETS OPERATED BY STEEL GANTRIES UNLOADING SAND 
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through the saturated soil which in some 
places contained many large stones, 
boulders and buried timbers, and into a 
stratum of hard sand and gravel. 

Since more construction may be in- 
volved as the plans are developed, work 
may be in progress for two years or more, 
and the contractor at first erected large 
and substantial buildings for office, store 
house and shops, and installed a costly 
system of bins, conveyors, derricks and 
aerial chutes for unloading, storing and 
handling materials. 

The concrete equipment, selected, ar- 
ranged and installed by the contractor’s 
staff, assisted by the R. E. Brooks Co., 
and Ginsberg-Penn. Co., was designed to 
include the best features of eight alter- 
native plans intended to provide maxi- 
mum safety, continuity of operations, 
rapidity and efficiency of service, simplic- 
ity of equipment and operation, final sal- 
vage with minimum maintenance and 
total costs. It cost about $60,000, is made 
as much as possible with standard ap- 
pliances, and consists essentially of 
gantry derricks unloading aggregate, belt 
conveyors and bucket elevators supplying 
it to the mixers; slat conveyors trans- 
porting cement bags for unloading, stor- 
age and reclaiming; twin concrete mixers 








AND 


GRAVEL FROM SCOW TO 3,000-YD. STORAGE BIN. CONCRETE HOISTING 
TOWER 240 FT. HIGH AND AERIAL SPOUTING SYSTEM IN BACKGROUND. 
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and a system of hoisting concrete to a 
sufficient height to spout it by gravity to 
two distribution centers from which it 
can be chuted by sub-systems of pivoted 
counter-weighted trusses to all parts of 
the buildings with overhead clearance for 
any other construction simultaneously 
carried on alongside of the concreting. 

About 110,000 yds. of material were ex- 
cavated by two %-yd. steam shovels 
working in two lifts to subgrade about 
16 to 18 ft. below the original surface, 
and in the tunnel trenches below that 
level by three l-yd. Hayward buckets. 
The ground was so wet and soft that it 
was by some considered that steam 
shovel work was impracticable and that 
drag lines, or bucket excavation, would 
be required for a great part of the exca- 
vation. To avoid this heavy expense, the 
contractor, the Thomas Crimmins Con- 
tracting Co., F. L. Benedict, chief en- 
gineer, drained the surface thoroughly 
with ditches discharging to sumps at first 
emptied by portable gasoline pumps. As 
the excavation progressed the ditches 
were led to a single deep sump near the 
river end of the lot. Much of the heavy 
seepage from the river was intercepted 
by three lines of steel sheet piles parallel 
to the bulkhead line and the remainder 
was largely collected at the sump which 
it entered through a mass of broken stone 
which enclosed it and covered the bottom, 
promoting a free flow that lowered the 
adjacent water table so much that the 
earth became firm and hard enough to 
support large loaded trucks on the edges 
of the shovel cuts, and the shovels them- 
selves only needed, in some places, to be 
provided with light wooden pads taken 
up in the rear and laid in advance by the 
dipper booms. 

The large sump was drained by two 
8-in. Kingsford centrifugal pumps, one of 
which was usually kept in reserve while 
the other seldom was required to operate 
at full capacity. 

The steam shovels worked very stead- 
ily and efficiently, no time being lost by 
breakdowns, and the best record being 
755 yds. for one shovel in one 8-hr. day. 
The shovels were very efficiently served 
by a fleet of 5-ton Mack motor trucks en- 
tering and leaving the pit over a planked 
ramp and maintaining a continuous per- 
formance that kept the shovels steadily 
working without loss of time waiting. 

Foundation stones and boulders too 
large to be handled by the steam shovels 
were drilled with jackhammers operated 
by air from a portable gasoline driven 


Vol. LXIX—2 


Chicago Pneumatic Tool Company’s com- 
pressor, and blasted with light charges 
that broke them up to pieces handled by 
the %-yd. dippers. The compressor 
which was only required to run intermit- 
tently was found very convenient, easily 
moved and operated and efficient. 

Below the general subgrade two 
trenches for long, 11x20 ft., condensation 
water tunnels were excavated to an addi- 
tional depth of about 13 ft., involving 
about 30,000 yds. of earth handled by 
three Hayward l1-yd. clamshell buckets, 
operated by the long booms that replaced 
the dipper booms of the steam shovels 
which then acted as locomotive cranes, 
and also handled the two 7-B and two 
9-B McKiernan-Terry steam hammers 
that drove about 40,000 sq. ft. of steel 
sheet piles to retain the sides of the 
trenches and other vertical earth faces. 
These hammers delivered 225 and 140 
blows per minute with energies of 4,150 
and 7,727 ft.-pounds per blow, respec- 
tively, at a maximum rate of 40 sheet pile 
units up to 40 ft. long, by one hammer in 
one 8-hr. shift, afterwards pulling them 
with special harness when tackles did not 
suffice. These, and the other steam ham- 
mers, were operated by steam chiefly de- 
rived from the boilers of 12 Lidgerwood 
heavy duty hoisting engines installed on 
the pile-driving rigs and derricks, and 
supplemented by steam from a stationary 
boiler. 

The foundation piles were driven by 
seven heavy duty steam hammers oper- 
ated in standard land machines by loco- 
motive cranes, and in four 32-ft. leads 
suspended from two 2-boom travelers 
moving across the full width of the lot 
on a broad gage track, and each able to 
drive about 1,100 piles from a single po- 
sition and to move forward to the next 
position in a very few minutes. The 
traveler booms had long radius, could 
reach over obstructions and operated the 
hammers when excavation and other 
work was in progress close to the trav- 
elers. They were also very useful for 
handling piles and pile butts, and were 
an important factor in the increased 
rapidity and economy of the work. The 
piles were driven on a sub-contract by 
the P. T. Cox Contracting Co., who em- 
ployed an average force of about 55 men, 
and installed five McKiernan-Terry 9-B 
double-acting steam hammers that made 
a record of 250 piles in one day. Two of 
the land (tower) pile drivers, were 
equipped with No. 2 Warrington-Vulcan 
steam hammers with 3,000-lb. rams and 
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36-in. strokes, that in spite of delays in 
handling piles and reaching difficult po- 
sitions, drove as high as 67 piles per 
hammer in 8 hrs. The bearing capacity 
of these piles was computed by the or- 
dinary Engineering News formula. Most 
of the 18,000 piles were driven to re- 
fusals of less than 2% ins., for the last 
10 blows. The piles penetrated to a 
stratum so dense that 100 blows were 
often required for the last inch. 

The concrete and pile formation bulk- 
head and the 26x172-ft. intake and screen 
chamber are being built, under separate 
contract, by the Phoenix Construction 
Co., who have done a large amount of 
dredging and will place the concrete in 
deep water in cofferdams involving the 
driving of about 3,000 tons of 14-in.-35-lb. 
arch web Lackawanna steel sheet piles 
from 30 to 65 ft. long. 

About 900,000 bags of Atlas cement, re- 
ceived by the scow load, are delivered 
from the slip to the storage house by con- 
veyors that also carry it up to an elevated 
platform, from which it is chuted as re- 
quired to the charging platform of the 
concrete mixers. The conveyors are 
speeded so as to deliver exactly the 
proper amount of concrete to keep one or 
both of the mixers in continuous opera- 
tion, when the bags are placed on them 
at convenient regular intervals. The 
storage house has a capacity of 25,000 
bags and the cement is handled by two 
or four men in it according to the dis- 
tance the bags are piled from the con- 
veyor. 

Aggregate, received on scows, is rap- 
idly unloaded by three Blaw-Knox clam- 
shell yard buckets operated by four der- 
ricks mounted on gantry cranes equipped 
with two Clyde and two Lidgerwood 75- 
h. p. hoisting engines. The gantries 
move on a long track, commanding, be- 
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tween its rails, a 3,000-yd. elevated stor- 
age bin, with bottom gates discharging 
on a belt conveyor which, in combination 
with a bucket elevator, and a short over- 
head distributing conveyor fills the ele- 
vated mixer bin. Both bins are provided 
with perforated pipe coils for steam heat 
in cold weather. All conveyors for ce- 
ment and aggregate are of the Haiss 
type, driven by about 25 interchangeable 
5, 10 and 15-h.p. motors including one 
extra of each size to provide for emer- 
gencies. The 200,000 yds. of premixed 
dredged aggregate, furnished by the Kit- 
taning Sales Co., New York, consists of 
2 parts clean, sharp sand free from loam, 
and 4 parts gravel not larger than 14<-in., 
which are mixed with one part by volume 
of Portland cement. 

The aggregate is delivered from the 
mixer bin through two Butler batchers 
that provide for an instantaneous meas- 
urement and, operating by levers, elimi- 
nating all hand-labor and insuring rapid 
and accurate service. 

The batchers deliver to the charging 
hoppers of two Koehring l1-yd. mixers, 
each driven by an electric motor at about 
15 r.p.m., thus enabling them to produce 
standard concrete more rapidly than it 
can be disposed of. 

The output is limited by the maximum 
speed of hoisting for the distribution 
system. The bucket makes one trip from 
the mixer to the top of the tower, and 
return, and is filled in 45 seconds. The 
l-yd. buckets serving each of the two 
mixers are hoisted by 100-h.p. mine en- 
gines to the top of a 240-ft. Insley steel 
tower that also supports one end of each 
of two high line cables reaching thence 
to the tops of the two 115-ft. masts of 
steel derricks with 10-ton, 100-ft. booms 
that are mounted on wooden towers 20 
ft. high. 














MACK 5-YD. POWER DUMPING MOTOR TRUCKS SERVED STEAM SHOVELS 
WITH %-YD. DIPPERS WORKING TO CAPACITY IN PIT 18 FT. DEEP. 
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The derrick booms support counter- 
weighted revolving trusses in two sec- 
tions, that carry steel chutes similar to 
those suspended from the high line 
cables, both chutes, hoppers and counter- 
weighted trusses being of standard Ins- 
ley make. The lower ends of the pivoted 
chutes are supported on movable steel 
tripods from which short sections of coal 
chutes, operated by hand, deliver the 
concrete to any required position in the 
building area. With both mixers operat- 
ing, 1,000 yds. of concrete can be placed 
in one single 8-hr. shift. 

The chutes suspended from the high 
line are enclosed in angle-iron yokes, to 
the sides of which long, narrow panels of 
wire netting are attached to prevent the 
liability of falling from the chutes. Safety 
hand ropes are also attached to the yokes 
for the use of the attendants that may, 
from time to time, have to inspect them 
or remove obstructions. 

The steel derricks are of a special pat- 
tern made by the American Hoist & Der- 
rick Co., with straight masts and tapered 
booms made in sections, field-spliced for 
convenience of shipment. Both booms 
and mast have angle-iron latticing flat- 
tened at the ends to develop the strength 
of flanges at the connection. The masts 
set on 1,370 Ib. cast steel foot blocks, at- 
fording an extra large bearing surface. 
About 11 miles of % to 1%-in. wire rope 
are installed for rigging and for other 
purposes. 

Special anchorages to resist 90 tons 
maximum stress are provided for the 
high-line cables. These consist of timber 
platforms set in shallow pits and sup- 
porting transverse inclined and vertical 
frames over which the bridles attached 
to the cables pass to connections with the 
anchorage timbers. The floors support 
overhanging boxes in which as much as 
2,200 cu. ft. of stone are piled. 

The many hundred items of supplies 
and equipment have been inventoried, 
printed lists of them provided, and a 
decimal reference figure given each item 
to simplify cost-keeping accounting. The 
comprehensive system has different col- 
ored blanks printed for distribution to 
the different files that are maintained 
and kept posted to give in multiple up- 
to-date data by rapid inspection. 
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PROPOSED SEWAGE PLANT FOR 
ANDERSON, IND. 


By Frederick L. Ray, Supt. of Power Plants, 
Union Traction Co. of Ind., Anderson, 
Ind. 

The proposed sewage treatment plant 
for Anderson, Ind., will utilize the acti- 
vated sludge process. The elements of 
the Anderson plant are as follows: 

The raw sewage after passing through 
bar screens to remove the larger mate- 
rial, flows through grit chambers where 
the mineral matter settles out. From the 
grit chambers the sewage passes to the 
clarification building where it passes 
through revolving fine screen drums, the 
effluent from which is pumped to the 
aeration tanks. In the bottom of these 
tanks are a large number of Filtros 
plates, each one of these is about 1 ft. 
square and 1% ins. thick, through which 
air at 8 to 10 lbs. pressure is forced, so 
as to produce a continuous stream of 
air bubbles. 


After about six hours contact with the 
air the sewage is then passed through 
the activated sludge tank, where after a 
very short time the sediment is settled 
to the bottom where it is drawn off and 
the purified effluent flows out at the top 
and discharging into a conduit is carried 
back to the river. In the short time of 
6 to 7 hours the raw sewage has been so 
treated that the effluent returned to the 
river is as clear and sparkling as spring 
water and should show an average re- 
duction of 98% bacteria and 97% sus- 
pended matter. Sewage will enter the 
plant and the purified effluent will leave 
it continuously and the reduction of the 
sludge to a dry fertilizer will also be a 
continuous process. 

Returning to the clarification building 
we find that considerable heavy sludge 
did not pass through the revolving 
screens. All of this heavy sewage that 
would not pass through the screen passes 
on by gravity to the concentrate thick- 
ener tanks where the heavy sludge is re- 
moved by mechanical means. The clari- 
fied effluent from these tanks is returned 
to the pump suction basin in the clarifi- 
cation building where it is taken up by 
pumps and sent on to the aeration tanks. 

All of the sludge is sent to the ferti- 
lizer preparation building where it is 
dried, screened and ground and where it 
is made ready for mixing with potash 
and phosphate to make up a complete 
fertilizer. 

It is estimated that slightly more than 
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one ton of dry tankage will be obtained 
from every million gallons of sewage. 
The plant at Milwaukee with a connected 
population of 500,000 expects to have 100 
tons of tankage daily and Indianapolis 
with a total connected population of 
300,000 expects a yield of 30 to 40 tons, 
therefore, on the above basis a plant for 
the City of Anderson should yield from 
7 to 10 tons daily. 

In this system the “purification is ac- 
complished by oxidation which makes the 
process odorless and unobjectionable, 
even when in close proximity to resi- 
deneces and public parks. The system is 
rapid and flexible in that it adjusts itself 
to changing conditions.” 

The cost of the Indianapolis plant was 
$3,000,000, two-thirds of which was for 
the disposal plant and one-third for 
trunk sewers and interceptors. On this 
basis the disposal plant cost $6.66 per 
capita and the total cost was merely $10 
per capita. 

Locating a sewage reduction plant near 
Moss Island bridge, there would be re- 
quired a trunk sewer about 0.8 of a mile 
long and an intercepting sewer along the 
edge of White River to the eastern boun- 
dary of the city about 3.4 miles long. 
Using Indianapolis cost as the base for 
estimating the cost for Anderson we 
would have, with a population of 35,000 
a cost for the complete system of $8.00 
per capita or a total cost of $280,000. 
The Anderson plant should cost less per 
capita than the Indianapolis plant as our 
present excellent municipal plant could 
supply all the power needed at the sew- 
age reduction plant. All that the sewage 
reduction plant would need would be a 
heating plant in combination with a 
power distribution station. 

If we overlook all other features of 
sanitation in connection with the pro- 
posed reduction plant we must at least 
recognize the fact that our million dol- 
lar, 98-in. sewer, discharges into White 
River just opposite our new Municipal 
Golf Grounds. If one will visit this 
point on the river at this time, one will 
see and realize a condition of filth that 
no city should be responsible for. The 
time is at hand for the City of Anderson 
to do some more sanitary engineering 
and construction. 

There should be no increase in taxes 
for the building of such a sewage reduc- 
tion plant as the cost could be easily 
paid for out of the earnings of the Muni- 
cipal Light Plant. Its operation and 
maintenance will cost something of 
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course, but all cost, made necessary, be- 
cause of securing more healthful condi- 
tions of living, should be willingly and 
cheerfully borne by all good citizens. 





FEDERAL COURT HOLDS WILLITE 
PATENT INVALID 


(Editor’s Note: Following is the full 
text of the opinion rendered by Judge 
Faris in the District Court of the United 
States in and for the Eastern Division of 
the Eastern Judicial District of Missouri, 
at St. Louis, Mo., on July 3, 1925, holding 
the Willite patent invalid. The case, No. 
6745, was between plaintiffs Western 
Willite Co., Missouri Willite Co., Ameri- 
can Willite Co. and Western Willite Road 
Construction Co., and defendants,- Trini- 
dad Asphalt Mfg. Co., Shelby L. Heman, 
John C. Heman and the City of St. 
Louis.) 

Memorandum of Oral Opinion of the 

Court 

This is an action for an injunction and 
an accounting, for alleged infringement 
of a certain patent, or patents, issued to 
Harry P. Willis, on divers dates. 

The patents pleaded by plaintiffs are 
No. 1,190,615, issued to Harry P. Willis 
on the eleventh day of July, 1916; who 
assigned same to the territorial licensee 
of plaintiffs; No. 1,328,310, issued to 
Harry P. Willis, on the twentieth day of 
January, 1920, who, likewise, assigned 
same to the territorial licensee of plain- 
tiffs, as also, an alleged infringement of 
a trade-mark, consisting of the word 
“‘Willite” in Gothic letters. 

The first two of the patents mentioned 
were mechanical patents, so _ called, 
whereby a new material, as it is alleged, 
was produced. While not strictly me 
chanical patents, I so designate them, in 
order to distinguish them from process 
patents, which, clearly, they are not. 

Great difficulty is met in the case at 
the outset, by the fact that infringement 
of both of these mechanical patents, and 
of the registered trade-mark, is pleaded 
in a single count of the petition; or, at 
least, seem to be so pleaded. I am frank 
to say that I am unable to vouch for the 
accuracy of this statement. There was, 
however, in my opinion, no sufficient evi- 
dence as to the infringement of the trade- 
mark, so I think the finding of the Court 
should be, as to it, for the defendants, on 
the above ground. 


The whole of the evidence, on both 
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sides, had to do with the question of the 
infringement of Patent No. 1,190,615, all 
of the claims of which seem to be in 
issue here. So, since the evidence ad- 
duced, pro and con, lost sight of Patent 
No. 1,328,310. I am of the opinion that 
the finding as to it, also, should be for 
defendants, if, in fact, it is involved here, 
which I am unable, as said, to determine. 

As to Patent No. 1,190,615, the defenses 
were the usual and conventional ones: 

(1) Lack of validity (a) on account of 
anticipation by the prior art, and (b) 
lack of utility and, therefore, invalid and 
not patentable, because not useful; 

(2) Lack of infringement. 

Claims 5 and 6 may be taken as types. 
Claim 5 reads thus: 

“A plastic composition comprising a 
finely-divided filler, a mineral asphaltic 
binder, and sulphate of copper; all of the 
ingredients being intimately mixed in a 
highly heated condition.” 

Claim 6 reads as follows: 

“A plastic composition comprising a 
finely-divided filler, a mineral asphaltic 
binder, and sulphate of copper; all of the 
ingredients being intimately mixed and 
the mixture being so dense as to be prac- 
tically free from air.” 

In the specifications, however, I find 
this set out as a matter of inducement, 
to-wit: 

“The composition comprises a finely- 
divided filler composed of any soil, earth 
matter or mixture thereof, a mineral as- 
phaltic binder and a salt having the tem- 
pering or hardening characteristics of 
sulphate of copper when combined with 
the other ingredients of the composition. 

An important advantage of the inven- 
tion is in the use of a filler which can be 
very easily and cheaply obtained, as I 
contemplate the use of any soil found at 
the place where the composition is to be 
made and used, or such material and 
sand, disintegrated stone, clay or similar 
material as may be obtainable at or near 
the place where the pavement or other 
structure is to be placed. In the case of 
a road being converted into a pavement 
the old road-bed may form all or a large 
part of the filler. This filler is finely- 
divided to a degree such as to facilitate 
its incorporation with the binder but not 
necessarily to the degree of pulveriza- 
tion.” 

From this it is too obvious for argu- 
ment, that a finely-divided filler is one of 
the necessary elements, or aggregates, of 
this patent. Such a filler was not used 
by defendants in their foundation cuurse, 
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but it was used on the wearing surface 
of the pavements laid by defendants, on 
Pendleton Avenue, in the city of St. 
Louis. 

Since the patent is not a process pat- 
ent, but falls into the category of a me- 
chanical patent, I am of the view that 
defendants, if the patent is valid, in- 
fringed as to the pavement having a so- 
called “Willite” wearing surface, and that 
I need not, for the reason just mentioned, 
consider the pavement as a whole, and so 
I think I am not compelled to find that 
defendants infringed as to the whole 
pavement laid and made by them. In 
fact, in view of the proven facts that de- 
fendant City specified “Willite” pavement, 
and contracted with its co-defendants for 
“Willite’” pavement, and that defendants 
other than the City agreed to lay “Will- 
ite” pavement, it can hardly be denied 
that there was an infringement in this 
case; at least, so far as concerns the 
wearing surface. 

In the light of the views I hold upon 
the case, I think I need not pass on the 
question of utility. 

Upon the question of validity on the 
point of anticipation, the case is an ex- 
ceedingly close and difficult one. Regard- 
less of the pleaded and proven prior art, 
it is known of all men (and, therefore, I 
may judicially notice it) that mineral 
asphalt, whether existing in nature, as in 
the case of Bermuda asphalt, or Trinidaa 
asphalt, or as a derivative distillate of 
petroleum, has long been used as a binder 
in pavements. So, also, has a finely- 
divided filler long been used as part of 
the aggregate in the making of pave- 
ments. Also, these two components, with 
others, have long been used in the pres- 
ence of high temperatures. 

The prior patents offered showed the 
use, also, of divers metallic salts, sul- 
phides, oxides and carbonates, including 
the sulphate of iron, and the sulphate of 
copper, which Willis used in the patent 
in controversy. As to such use, the per- 
tinent patents offered showed, as to the 
use of such salts, oxides and carbonates 
as a hardener, in connection with rocky 
or earthy filler aggregates, and either 
vegetable or mineral asphalts as a binder 
component, in brief, thus: 

Davis, No. 58,718, used sulphate of 
iron, gas-tar, calcium, gypsum, and other 
substances and aggregates. 

Pinner, No. 83.539, used asphalt and 
sulphur, with other things not pertinent. 

Ranney, No. 98,522, used asphalt and 





Aug., 1925 


bichromate of potash, with other things, 
and mineral aggregates. 

Matthews, No. 114,172, practically the 
same as Ranney; with stone and gravel. 

Saunders, No. 119,476, used bluestone, 
which is copper sulphate; rosin, pitch, 
gas-tar, chalk, sulphur, sand and gravel. 

Doty, No. 168,559, used sand, plaster, 
rosin, and sulphate of iron. He also 
heated these substances with others, and 
mixed them thoroughly, with certain 
rocky or earthy aggregates. 

Filbert, No. 188,614, used broken stone 
or gravel, asphalt, sulphur, fine sand or 
stone-dust, heated. 

Lee, No. 188,645, used gravel, pulver- 
ized stone, fine sand, plaster of paris, and 
black oxide of manganese. 

McCoy, No. 275,507, used copperas or 
bluestone, rosin, waste-oil, or residium 
oil. 

Ketcham, No. 10,414, Reissue Patent, 
used asphalt, alum, sulphate of iron, and 
lime. 

Murdock, No. 394,126, used sulphur and 
comminuted mineral substances and 
asphalt, heated to 450 degrees Fahren- 
heit: cement, stone-dust and sulphate of 
calcium. 

Chase, No. 760,183, used copper sulphate 
as a hardener; a binder, such as rosin, 
with pebbles or broken stone, sand, and 
cement as a filler, mixed, with heat at 
about 210 degrees Fahrenheit. 

From an examination of the several 
patents mentioned, it will be noted that 
I have in some instances, and as to some 
of the patents, omitted some of the con- 
stituents; that is to say, I have in some 
cases only recited the substances which 
seem to be either identical, or bear an 
analogy to the substance used in the pat- 
ent in controversy. 

It will be noted that Chase, No. 760,183, 
used copper sulphate to harden rosin in 
his patented compound. Rosin may be 
loosely called a vegetable asphalt, whose 
use in a pavement, I may well assume, 
is precluded by cost. 

Saunders, No. 119,476, used bluestone, 
which is a well-known name for copper 
sulphate, together with rosin, pitch, gas- 
tar, chalk, sulphur, sand and gravel. 

McCoy, No. 275,507, used sulphate of 
iron, which he calls by its well-known 
common name, of copperas, with rosin 
and waste-oil or residuum oils. In his 
specifications (but not in his claim) he 
mentions blue vitriol as an alternative 
for copperas. Blue vitriol is a well-known 
common name for copper sulphate. How- 
ever, from the fact that he claims cop- 
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peras only, and from the punctuation, a 
strong inference arises that McCoy be- 
lieved that blue vitriol was but another 
name for sulphate of iron, thus confus- 
ing blue vitriol (which is sulphate of 
copper) with green vitriol, which is cop- 
peras, or sulphate of iron. But it may be 
well questioned whether such a doubt, 
even if well-founded, at all helps the pat- 
ent here in controversy. If the use of 
copper sulphate was suggested to Willis 
by an error in a prior patent, invention 
might well be destroyed. 

Much testimony was offered, pro and 
con, as to the effect produced by adding 
copper sulphate to mineral asphalt, in the 
presence of heat and a constant stirring 
of the aggregate, touching whether the 
effect brought about in increasing hard- 
ness and impenetrability, was due to 
chemical action or catalytic action. 
Plaintiffs insisted that the action was- 
catalytic, while defendants, on the con- 
trary, insisted that it is a true chemical 
reaction. If, in short, the copper sulphate 
acts as a catalyzer, it produces reactions 
in the binder, without a change in its own 
chemical composition; that is, it con- 
tinues to be copper sulphate in the result- 
ing mass, while, on the other hand, if the 
effect is a chemical reaction, then the 
copper sulphate is converted into some 
other chemical substance and loses its 
identity in the resulting mass, and ceases 
to be copper sulphate. 

The discussion may be highly valuable 
as a matter of chemical discussion, but it 
is difficult to appreciate its legal signifi- 
cance. I am unable to see why, if Willis 
had actually discovered an important re- 
sult to accrue from adding copper sul- 
phate to asphalt, it makes any very ma- 
terial difference whether such _ result 
arose from definite chemical reaction, or 
from catalytic action. Both are chemical 
changes. In one the re-agent copper sul- 
phate not only acts upon the other sub- 
stances, producing a change or reaction 
therein, but is itself acted upon, resulting 
through such action in its own dissolu- 
tion as copper sulphate; while, in the 
other case, it acts upon the substances 
with which it is mingled, and produces 
chemical reactions in these substances, 
whereas it, itself, remains unchanged and 
suffers no chemical dissolution, remain- 
ing copper sulphate after performing its 
office as a catalyzing agent. 

The chief thing was the result. The 
means do not strike me as being very 
important legally, or at all, except as 
mere matters of chemical and physical 
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casuistry. So, I say, I doubt whether 
this discussion lends any aid to a deci- 
sion of the case. 

The patents offered of the prior art, 
showed conclusively that it had long 
been known that the various metallic 
salts had a hardening effect on asphalts, 
residuum oils, coal-tar, and so-called gas- 
tar, as, also, upon so-called mineral as- 
phalts, and a similar effect on the so- 
called vegetable asphalts. 


The prior art shows the use of such 
metallic salts to increase hardness; to 
produce a greater resistance to load, and 
to reduce penetration. Not only were the 
sulphates of iron, aluminum, and calcium, 
so used for these purposes, but the sul- 
phides, oxides and carbonates of these 
metals, and others, were also employed 
for this purpose. In at least three of 
the patents offered by defendants, the 
sulphate of copper was used to obtain 
this hardening effect in asphaltic bodies, 
as note Saunders, Chase and McCoy. 


Both plaintiffs and defendants agree as 
to the results brought about by the use 
of these metallic salts, such as sulphate 
of iron, of copper, of aluminum, of cal- 
cium and of zine. It is disputed, how- 
ever, whether the effect of copper sulphate 
does or does not surpass that of the other 
metallic salts named. But be this as may 
be, it is nowhere disputed that the chem- 
ical or catalyzing effect of adding sul- 
phate of iron, sulphate of aluminum, sul- 
phate of copper, sulphate of calcium, to 
asphaltic aggregates, is to largely in- 
crease hardness, and resistance to load, 
and to decrease penetration. 

It might be urged that Willis discov- 
ered that sulphate of copper did this best 
and most cheaply, but Saunders, Chase 
and McCoy, had used sulphate of copper 
for the purpose desired, long before Willis 
filed his application. 

It also appears that the chemical reac- 
tions, if they are such, or the catalytic 
effect, if this be the fact, are the same in 
the case of all the metallic sulphates. So, 
even if Chase, Saunders and McCoy, have 
never used sulphate of copper, the use of 
other metallic sulphates would render 
the patent to Willis invalid, on account of 
the well-known doctrine of equivalents. 
(Lehmann vs. Ripley, 3 Fed. (2d) 518; 
Pittsburgh etc. Company vs. Seaman- 
Steith, 236 Fed., 756, and 248 Fed., 705; 
Smith vs. Nichols, 21 Wall., 112; Miller 
vs. Monarch, 285 Fed., 364; Sloan Filter 
Company vs. Portland, ete., Company, 139 
Fed., 23; National, ete., Company, vs. 
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New England, etc., Company, 153 Fed., 
184.) 

I may concede that, ordinarily, the re- 
actions and phenomena of chemistry may 
sometimes dictate a rule as to equiva- 
lents, which is at variance to that rule as 
applied to mere physical or mechanical 
equivalents, but I am unable to see any 
reason for applying a different rule in a 
case wherein the effects produced by one 
metallic sulphate is in all respects simi- 
lar to those produced by other metallic 
sulphates. I think, on the latter finding 
of fact, there is hardly any ground for 
dispute, upon this record. Certainly this 
is true except as to the question of de- 
gree, which was sharply disputed. In 
the light of the prior use of sulphate of 
copper, as disclosed in the prior art, I 
need not pass on this mooted question of 
degree. 

I am unable to see any ground for the 
issuance of this patent, save for that part 
of the specification which I quoted, 
touching the use of “any soil found at 
the place where the composition is to be 
made.” I seriously question the suffici- 
ency of this, in the light of the prior art. 


I conclude that the finding should be 
for defendants, on the ground that plaint- 
iff’s Patent No. 1,190,615 is invalid for 
anticipation (and for the reasons already 
given, as to the other patents set out in 
the bill, if they are now in controversy, 
which I am unable to determine), and 
that the preliminary injunction hereto- 
fore issued in this case should be dis- 
solved, and that plaintiffs’ bill should be 
dismissed, which is accordingly ordered, 
and a decree my be submitted accord- 


ingly. 





REINFORCED CONCRETE PAVE- 
MENT PRACTICE 


By H. Eltinge Breed, Consulting Highway 
Engineer, New York, N. Y. 

(Editor’s Note: The following address 
by Mr. Breed was presented at the Elev- 
enth Annual Conference on Highway En- 
gineering at the University of Michigan, 
Ann Arbor, on Feb. 18, 1925.) 

More than a decade ago it became ap- 
parent to many road builders that the 
smooth, hard-surfaced, rigid type of pave- 
ment would best meet the demands of the 
bewilderingly increasing traffic upon our 
roads. We advocated in locations where 
the cost would be justified, the building 
of concrete roads. In many cases, 
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through the years since, these roads have 
been entirely satisfactory from the stand- 
point of both engineer and public. But 
in some cases they have not. Trouble 
has started, ranging from small cracks 
to disintegration of the slab. We sought 
the causes, which were almost as many, 
superficially, as the failure themselves. 
Gradually, through search, research and 
experience, they resolved themselves into 
a comprehensive fundamental. Mean- 
while we had learned considerable about 
building concrete roads, and realized how 
important to success was every step in 
the process, from selection of aggregates 
to final curing. Not only did we want 
some safeguard (as much as we could 
afford) against possible errors of judg- 
ment or execution on the work, we 
wanted even more some remedy for the 
fundamental cause of the trouble, to 
which all other causes were only contrib- 
uting factors. In short, we wanted some- 
thing to offset the indefinite and indeter- 
minate stresses set up in the green con- 
crete, and continued through the life of 
the pavement by every change in weather, 
by every change in temperature from 
night to day, by every volume change in 
subgrade, by every pounding vehicle. We 
went to structural design for our idea, 


and came away with steel reinforcement. 
Anything that tends to promote stress 
or be of low resistance to it is a source 


of weakness in the pavement. Most im- 
portant of these are: 

1. Faulty materials. 

2. Improper proportioning. 

3. Low density. 

4. Poor mixing and working. 

5. Too much water. 

6. Disregard of temperature condi- 
tions. 

7. Inadequate curing. 

8. High porosity permeability and ab- 
sorption. 

Faulty Materials 

No structure is stronger than its 
weakest part. Then both aggregates 
should be stronger than the cement which 
binds the mass together in order to insure 
developing the full strength of the ce- 
ment. Stone which is hard and durable 
is dependable; but rock of high absorp- 
tive value, or unstable rock, such as the 
Arenacious shales and Feldspathic sand- 
stones has led to early disintegration of 
the concrete. Sands, many of which are 
adequate for masonry mortar construc- 
tion, have proven so unsatisfactory in 
concrete work that through the efforts of 
various research and test agencies most 
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specifications provide for proper control, 
such as grading, freedom from silt, and 
organic matter, etc. 
Improper Proportioning 

Usually the method of proportioning is 
arbitrary, such as 1-2-3, 1-2-4. The 
strength of cement and the large amount 
of properly graded aggregates has caused 
this method to suffice in mass concrete 
and concrete protected from the weather, 
but it is bad for road work. Proportion- 
ing by void determinations is likewise 
unreliable because of the varying void 
content of the aggregates under differ 
ent moisture conditions. Proportioning 
by mechanical analysis gives good results 
but in more uniform shipments of mate- 
rials requires laborious checking and re- 
adjustment to keep proper control. Pro- 
portioning by fineness modulus and pro- 
portioning by maximum density tests are 
two other methods, both of which give 
good results. 

Low Density 

Low density comes from improper pro- 
portions, entrained air and excess water 
voids. The greater the density, other 
things being equal, the stronger the con- 
crete. 

Poor Mixing and Working 

Poor mixing and working results us- 
ually from too much hurry. A full min- 
ute of time in the mixer is absolutely 
essential for each batch, and additional 
time will give increased strength. The 
working of the concrete is to exclude air 
and consolidate the mass. 

Too Much Water 

Too much water gives low strength, 
and a highly porous concrete. Uncom- 
bined water in excess of the amount re- 
quired to hydrate the cement leaves voids 
in the set concrete which are potential 
sources of trouble. 

Disregard of Temperature Conditions 

Temperature conditions at time of mix- 
ing and laying concrete are important. 
Concrete mixed at an average tempera- 
ture of 50 deg. Fahr. is only 82 per cent 
as strong as the same concrete mixed at 
an average of 70 deg. Fahr. 

Inadequate Curing 

The influence of methods of curing is 
such that as much water as it is possible 
to get on will benefit the pavement by 
accelerating chemical action and prevent- 
ing too rapid drying out. 

High Porosity Permeability and 
Absorption 

Resistance to action of water and mois- 
ture is dependent on the porosity, perme- 
ability and absorptive quality of the por- 
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osity, permeability and absorptive qual- 
ity of the concrete and the expansion and 
contraction of the mass. Dr. Hatt, in his 
conclusions to a research study on “The 
Moisture Effect on Concrete,” says: “The 
strength of concrete, like that of wood, 
varies with its moisture content. While 
the law relating to moisture content and 
to strength was not determined through- 
out various ranges of moisture content, 
it appears that saturated concrete will 
have 80 to 85 per cent the strength of 
dry concrete.” This was confirmed in a 
research project the writer carried out 
for the Borough of Queens, New York 
City, on cubes cut from one of their pave- 
ments, which gave values wherein wet 
cubes averaged only 75 per cent of the 
value of dry cubes. Further confirma- 
tion is the work of H. S. Mattimore, 
Pennsylvania State Highway Depart- 
ment, and G. S. Hutchinson, North Caro- 
lina Highway Department. Dr. Hatt fur- 
ther says: “Concrete expands when im- 
mersed in water and contracts on drying. 
The degree of change of length varies 
with the characteristics of the brand of 
cement, with the richness of the mix, and 
with the size of specimen, and with the 
conditions of exposure. Measurements 


begun after the initial hardening of the 


cement show that concrete may expand 
0.01 per cent due to the absorption of 
moisture and may contract 0.06 per cent 
when exposed to dry air. These changes 
continue. To these values should be 
added the changes in length during the 
initial setting of the cement.” “To be 
durable, concrete structures should be de- 
signed for the least favorable conditions. 
Stresses arising from the effect of tem- 
perature and moisture as well as those 
due to dead and live loads should be con- 
sidered.” 

Further characteristics of the relation 
of heat and moisture to concrete are the 
thermal coefficient of expansion, the 
warping effect, and shrinkage from dry- 
ing. 

“Without careful curing,” says Dr. 
Hatt, “concrete masses will undergo ex- 
cessive surface shrinkage against their 
rigid cores, thereby favoring surface 
cracks. Therefore, steel reinforcing 
should be placed near enough to the sur- 
face to withstand these shrinkage strains, 
and at the same time far enough below 
the surface to be protected against cor- 
rosion.” 

Dr. Hatt’s beliefs about requirements 
“for concrete structures exposed to the 
weather” are as follows: 
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(a) A Portland cement of normal vol- 
ume constancy and a clean, well graded 
aggregate. 

(b) An impervious concrete of pro- 
portions not less than 1:2:4. 

(c) A time of mixing of not less than 
1 min. and preferably 1% min. for the 
production of uniform concrete. 

(d) A concrete mixed with a minimum 
amount of water appropriate to the work 
at hand. 

(e) Careful slicing of this dry concrete 
against the face of the forms so that the 
reinforcing steel may not be exposed nor 
the surface require patching. 

(f) Early curing begun just after the 
initial set and continued for a time, de- 
pending on local conditions. 

(g) Design of reinforcing steel and 
contraction or expansion joints to prevent 
cracking and the entrance of water. 

These eight common sources of trouble 
all operate either to promote stresses or 
to lower the resistance of the pavement 
to stresses. Our aim has been in every 
way to eliminate or correct them as far 
as we could along the lines the writer 
has just roughly outlined, and at the 
same time to give to the pavement addi- 
tional resistance to stresses. The general 
tendency has been toward the use of steel 
as a method of reinforcement. But there 
have been and are wide differences of 
opinion about the amount of steel it is 
economical to use to get best results at 
least cost, and about the best distribu- 
tion of the steel throughout the pave- 
ment. It is the main purpose of this 
paper to present some tentative conclu- 
sions about these problems drawn from 
recent experiments and experience. 

The Arlington and Columbia Pike Test 

Experiments have been made at Ar- 
lington, Va., on concrete slabs over wet 


_and dry sub-grade conditions under im- 


pact and static load tests. These are 
some of the conclusions regarding the 
steel thus far reached and reported by 
A. T. Goldbeck, chief, Division of Tests, 
U. S. Bureau of Public Roads: 

“Reinforcing steel in concrete slabs, if 
present in sufficient amount and so placed 
as to receive tensile stress, adds to the 
resistance of the slab to impact.” 

“Reinforcing steel placed longitudinally 
and transversely in equal percentages is 
more effective in preventing corner fail- 
ures than the same amount placed in one 
direction.” 

“For a given percentage of steel, small 
deformed rods closely spaced seem to be 
more effective than large deformed rods 
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widely spaced.” 

“In some of the tests there was evi- 
dence that while the presence of the steel 
did not assist greatly in preventing the 
formation of the first crack it did prevent 
the development of the crack and the fur- 
ther failure of the slab.” 

“The portions of slabs left unharmed 
have subsequently been tested under 
static load, both at the corners and along 
the edges with the following results: The 
presence of mesh reinforcement as em- 
ployed in the slabs under consideration 
does not increase the load-carrying ca- 
pacity of concrete slabs, but does give 
rise to a tendency to hold together and 
resist complete failure after initial or 
elastic failure has taken place.” 

Other indications from observations of 
the Columbia Pike investigations are: 


Full section on plain sand subgrade 


The Columbia Pike investigations have 
been described in the October, 1924, issue 
of “Public Roads.” Briefly, the road con- 
sisted of 32 sections of both plain and re- 
inforced concrete. The variations in the 
sections consisted of changes in thick- 
ness, changes in cross-section design, the 
use of cinders under some of the sections 
and the use of various percentages of re- 
inforeing steel. 

Careful observations were made of the 
development of cracking in the sections 
and subgrade samples were taken from 
time to time to note the moisture content 
and also physical characteristics of ma- 
terial under various sections of the road. 
“That longitudinal steel up to a certain 
amount does increase the spacing of 
transverse cracks, and these cracks will 
open on contraction.” “That longitudinal 
steel above this amount might produce 
fine transverse cracks, spaced in some 
cases only a few feet apart.” These are 
Mr. Goldbeck’s statements. 

Look for a moment at Arlington Tests 
on slabs reported by L. W. Teller in 
“Public Roads.” All 4 in. plain slabs on 
wet subgrade were in such condition that 
they could not be tested for impact. Num- 
bers 230 and 231 were too badly broken 
to test and 240 and 241 withstood only 
static load. On the other hand slab num- 
bers 250 to 259 four inches on wet sub- 
grade reinforced with from 0.21 to 0.32 
per cent of steel resisted impact pres- 
sures from 7,025 lb. to 8,300 lb. on the 
edge and 7,790 lb. to 10,950 lb. on the 


of Slabs 
Half width reinforced section on soft subgrade.... 77 2 28 463 
Half width reinforced section on fair subgrade.... 36 0 7 
64 
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corner. A fact to be noted is that the 
slab with 0.21 per cent of steel gives re- 
sistance values to impact as high as that 
slab having .82 per cent of steel. This 
holds also in the tests made on 6 in. re- 
inforced slabs on a wet subgrade. 

The writer has checked many of these 
observations by actual service conditions. 
A case in point is the pavement at Bright- 
waters, N. Y., built in 1921 of 5 in. plain 
and reinforced concrete 16 ft. wide, 1-2-3 
mix. There are two reinforced sections; 
one is a divided slab with 45 lb. of mesh 
per 100 sq. ft. on soft fill over tide marsh 
of quaky character; the other is 16 ft. 
full width on sand and sand and clay, 
part of it filled ground. The joints are 
50 to 60 ft. The following is the result 
of a crack survey: 


No. Total No. Lineal Ft. 
Longi- 
— 


of Slabs 
Cracks 


Trans- 
verse 


No. Corner 
Breaks 


149 0 
| 45 817 1105 

Here it is evident that the divided slab 
eliminated all longtitudinal cracking. 
The plain concrete had 0.25 ft. transverse 
cracks per lin. ft. of road, while the rein- 
forced had only 0.1 ft. The plain section 
had 12 corner breaks per mile, while the 
reinforced section had 2. 

The Bates Tests 

Section 51 of the Bates Test Highway, 
Illinois, after destructive tests is still 
doing fine service in good condition. This 
is a 6-in. uniform section reinforced with 
45 lb. of mesh per 100 sq. ft. and had 
there been a buffer section between that 
and a weak sister it would be intact to- 
day. 

There is no question in my mind but 
that in the light of all the evidence: 

A. Reinforcing steel helps, whether in 
full or half width work, to resist early 
stresses at a critical strength period 
from the first day to the twenty-eighth 
day, and then acts to help preserve the 
integrity of the slab. 

B. That it reduces materially longi- 
tudinal cracks when used in full width 
work. 

C. That when used in proper amounts 
the slab lengths can be extended to 50 
ft. and upwards to 100 ft. 

D. That except additional amounts at 
corners and along the edges, any amount 
of steel used above that necessary for 
temperature stresses serves no_ useful 
purpose until enough is used to reinforce 
as a full structure. The cost of such 
complete reinforcement for highways is 
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unnecessary and prohibitive. 


E. Steel is essential to preserve the 
integrity of the slab in the first 28 days 
of the pavement life, for when cement 
and aggregates are mixed with water, 
chemical changes begin which convert 
the plastic mass into a material whose 
strength in tension and compression in- 
crease with age. Evidence of these 
changes is the hardening or “set” of the 
concrete, which occurs within 24 hrs. 
after the mix is laid. Its tensile strength 
or ability to withstand pulling apart, 
practically nil on the first day, increases 
at a varying rate daily, until at the end 
of 28 days it is 90 percent of the strength 
it will have in two years. At 3 days it 
has 34 Ib. tensile strength per sq. in.; 
at 7 days, 61 Ib.; at 10 days, 81 Ib.; at 
14 days, 95 Ilb., and at 21 days, 109 Ib. 
These figures represent minimum values 
found in the laboratory. As field values 
would run even lower, the ones quoted 
are those on which we must calculate in 
order to secure a reasonable margin of 
safety. 


Compressive strengths for 1-2-4, or 
2,000 1b. of concrete, at 28 days for early 
ages are as follows: 


(1) Com- (2) Com- 
pressive pressive 
Strength Strength (4) 
AV. AV. (3) Tensile 
Temp. of Temp. of Per Cent Strength 
68 Deg. 71.2 Deg. of 28-Day for 
Days Fahr. Fahr. Strength Col. (1) 

3 100 500 30% 600 34 
7 720 y 920 
10 950 1140 
14 1120 1400 
21 1280 1640 
28 1350 2000 

Col. (1), (2), (3), from A. B. McDaniel, 
on Effect of Temperature on Concrete, Pro- 
ceeding American Concrete Institute 1916, 
pages 245, 248, 259 and 260. 

Col. (4) computed by taking 8% per cent 
of the values given in Col. (1), Johnson’s 
“Materials of Construction,” page 419, on 
relation of tensile to compressive strength. 
The above values though appearing low are 
not exceptions and are confirmed by many 
investigators. 


But the changes in the drying out of 
concrete during the increase of its ten- 
sile strength, set up also the destructive 


stresses. These are due to expansion and 
contraction. As the moisture is evapo- 
rated from concrete, its bulk thereby 
diminishes, and the mass contracts. In 
general, the tendency is to shorten its 
length. The pull comes between different 
sections of the mass. If, on the other 
hand, due to different conditions, expan- 
sion occurs, you have first push and then 
pull. If the resistance can be fostered 
to withstand this pull, the pavement 
holds its integrity. If it cannot, the sec- 
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tions yield to the pull and separate, leav- 
ing cracks between them which subse- 
quently widen. It is these cracks, which, 
requiring maintenance, menace the life 
of the pavement by multiplying the 
places of weak resistance to impact. De- 
vices have been tried to substitute mois- 
ture to replace that evaporated and so 
give the concrete a chance to establish 
some strength before meeting severe 
stresses, but none of these, wet burlap 
sprinkling or straw or earth covering, 
has been wholly satisfactory, though 
they have helped. The difficulty is that 
the moisture cannot be supplied to the 
pavement as fast as it is evaporated, or 
at the same uniform rate; also, when 
the pavement is sprinkled, some of the 
water is bound to run off to the edge of 
the pavement, where it causes volume 
changes and sets up other stresses. 

The problem is then to increase the 
resistance of the concrete to _ tensile 
stresses at a time when those stresses 
are strongest and the concrete itself is 
weakest to withstand them. The only 
way we now know to do this is through 
the use of reinforcing steel. The steel 
fabric with its welds has its full strength 
when it goes into the wet slab. Used in 
proper quantities, that strength is suffi- 
cient to preserve the integrity of the 
concrete slab against the opening up of 
any cracks that form. 

Other factors of design are generally 
agreed upon. 

The thickened edge and balanced de- 
sign (i. e., strength in the center of the 
slab equal to 7/10 of the thickened edge) 
are approved by Mr. Older, Mr. Goldbeck 
and general service conditions. 

The tongue and groove longitudinal 
joint transfers the load across the joint 
to the other slab, as is shown in the de- 
formations on the MHarrisburgh Test 
Road, which indicate that one-third or 
more of the load is transferred. 

Other principles of design generally ac- 
cepted in theory and used in construc- 
tion are: 

The use of dowels across both trans- 
verse and longitudinal joints to transfer 
the load. 

Theuse of the design formula recom- 
mended by Mr. Older, and since adopted 
in the Association of State Highway Offi- 
cials’ Specifications and American Soci- 
ety for Municipal Improvements tenta- 
tive specification for concrete pavements. 

The use of a waterproof joint material. 
This can be secured by a poured asphalt 
mastic joint material. 
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The use of additional reinforcement 
along the center joint and the edge of 
the pavement. 

In regard to maintenance, direct com- 
parisons between reinforced concrete and 
other types of pavement are difficult to 
obtain. Figures of the cost of mainte- 
nance for the state of Ohio for the year 
1922 for 4,700,000 sq. yd. of plain con- 
crete roads show a cost of $0.0223 cents 
per sq. yd. for maintenance, while for 
2,900,000 sq. yd. of reinforced concrete 
pavement (light mesh or circumferen- 
tial reinforcement), the cost of mainte- 
nance was $0.0043 cents for sq. yd., or 
only one-fifth of the cost of maintaining 
the plain concrete pavement. This rela- 
tion is approximated in the work in New 
York state, and in my experience with 
my own work. 

My conclusion is that with reasonable 
first cost and negligible maintenance we 
can, safeguarding the eight common 
sources of trouble in concrete pavements, 
reinforce the carefully built pavement 
with steel, and we can thereby get a re- 
sult that will bear whatever traffic may 
legitimately be put upon it. 





HIGHWAY LIGHTING 


By R. K. Matcolmson, Engineer, Public 


Service Co. of Northern Illinois, 
Chicago, Iil. 
(From an address before Western Soci- 
ety of Engineers, Chicago.) 

Most of us have foresight enough to 
see that a new type of street lighting is 
rapidly becoming necessary and that is 
highway lighting, especially on the high- 
ways immediately outside of the larger 
cities, and connecting suburban towns. 

Traffic out of larger cities to adjoining 
suburban towns, and also all traffic be- 
tween adjacent large cities is so con- 
gesting the highways in the daytime that 
the only feasible solution to relieve traf- 
fic congestion is to get the bulk of that 
freight and cartage traffic moved during 
the night. Take, for instance, the truck 
deliveries from the large department 
stores to the suburban towns and the in- 
tercity truck deliveries—if we can con- 
centrate the movement of that traffic in 
the period between midnight and dawn, 
when the roads and highways are not so 
much in use, it will have a tendency to 
relieve congestion in the daytime. 


A survey made in New York showed 
that traffic delays in New York City 
caused the living expenses to be about a 
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third higher than in the surrounding 
towns—that traffic delay, of course, was 
accounted for in the added cost of deliv- 
ery and other economic expenses. 

Only last week the Chicago Tribune 
carried an article about one of the large 
department stores in New York consid- 
ering the delivery of all goods within the 
city by horse-drawn vehicles and doing 
away with motor trucks, because the mo- 
tor truck standing idle so long in traffic 
delays made it a poor investment from 
the point of view of the retail store. 

Something must be done to relieve traf- 
fic congestion. One plan is to increase 
all of our highways to a width of 24 ft. 
and even wider, so as to relieve the city 
streets as much as possible of any unnec- 
essary truck deliveries during the day. 
Night traffic is becoming of especial im- 
portance on the highways on account of 
the rapid growth of the suburban commu- 
nities. On the principal highways lead- 
ing out from Chicago on week ends due 
to extreme traffic congestion, one can 
probably walk along them as fast as he 
can ride over them. 

The first lighting plan for highways 
should include all highways leading di- 
rectly out of Chicago, to the suburban 
towns, and then others as the comparison 
of expenses of highway lighting and the 
resultant benefits have shown the light- 
ing to be worthy of additional appropria- 
tion. State highway lighting should be 
extended throughout the state on all of 
the highways, and finally throughout the 
country, so that all of the principal roads 
will be lighted. Of course, we cannot 
hope for that at once. 

Distribution Problems 

This problem of highway lighting 
means that we have to give some atten- 
tion to electric distribution for lighting 
units along the highways. It is different 
from the city streets, in that the ordinary 
residence lighting is mainly a protective 
lighting; then of course we also have our 
white way ornamental post lighting, 
which is advertising lighting as well as 
protective lighting, but highway lighting 
is an economic necessity as well as ordi- 
nary protective lighting for traffic. Illu- 
mination on the highways should be uni- 
form, and of high enough intensity to 
provide a clear vision for the driver at 
least 100 ft. in front of the vehicle. Econ- 
omy of installation cost will determine 
how close together the units can be 
placed. The ideal placing or spacing of 
the units would be approximately ten 
times the mounting height, but this some- 
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times might be too expensive, so that the 
best spacing will be one that will be with- 
in the financial bounds of the lighting 
appropriation available. 

The state highways are well protected 
by laws regarding the distance of pole 
lines from the center of the highway. I 
think the average distance from the edge 
of the highway to any pole or sign that 
can be constructed along the state high- 
way is about nine feet. The chief trouble 
and inconvenience on highways at night, 
is the glare resulting from opposing auto- 
mobile headlights. If any adequate pro- 
vision is to be made for proper highway 
lighting, the light must be placed high 
enough so that it will be out of the nor- 
mal range of vision and to provide even, 
uniform illumination so that there will 
be no blinding or spotty lighting effect. 


The ideal spacing is about ten times 
the mounting height of the lighting unit. 
The lighting unit should be approximate- 
ly thirty feet from the ground, so that a 
spacing of ten times the mounting height 
would give a distance of about 300 feet 
between successive units. If a pole line 
for electric suburban and rural service 
is already established along a highway 
the units will have to be spaced accord- 
ing to the spacing of the pole line. Pole 


lines on most of the Chicago highways 


have an average spacing of 125 feet. Ifa 
light is placed at every third pole, we 
would have an average spacing of 375 
feet. That might not be ten times the 
mounting height, but it might be the 
closest approximation that can be ob- 
tained. In Indiana on the Lincoln High- 
way an ideal lighting installation was 
made with the lighting units installed on 
concrete poles, and of course there the 
spacing could be determined to suit the 
requirements. 
Investment Necessary 

Unfortunately, pole lines for installing 
highway lighting are not always avail- 
able. Away from the larger cities, the 
rural line extensions of the public servic- 
ing companies to oullying towns are used. 
That means that the lights, if they are 
to be placed on the existing pole lines 
ordinarily will be on pole lines that are 
too low to permit a thirty foot mounting 
height. As practically all of the pole 
lines along state highways carry high 
tension service, it is na very good prac- 
tice to try to locate a lighting unit above 
the high tension line, so that, although 
from an ideal point of view a 35-foot 
mounting height should be used, some- 
times it is rather impractical on account 
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o fthe presence of other wires or other 
service on the pole line. 

That brings up a question as to 
whether highway lighting should be kept 
distinct and apart from the distribution 
pole line of the public servicing com- 
panies. 

This presents the question of invest- 
ment needed for the highway lighting in- 
cluding the additional poles, the distribu- 
tion wires and the fixtures. In the Chi- 
cago territory there are three possible 
ways of having highway lighting financed, 
either directly financed by the state, by 
the township, or the villages through 
which the highway passes. It is a pretty 
hard thing to say who should finance 
highway lighting. It is a thing that will 
have to be worked out and worked out 
very soon on account of the increasing 
daytime congestion on city streets, the 
added night traffic, and the especially 
heavy night traffic that should be on the 
highways if they were properly lighted. 

Requirements 

A successful highway lighting unit 
should have the following properties: It 
should be able to use a fairly small lamp, 
such as 250 candlepower, or possibly 400 
candlepower and yet throw a high in- 
tensity of illumination on the roadway. 
That means that no light can be wasted 
in the fields, no night can be wasted up- 
wards and no light can be wasted either 
on the side of the road or directly under- 
neath the unit. The light source should 
be removed from the line of vision, so 
there will be no blinding effect, and the 
unit should provide uniform illumination 
over the entire highway. Of course this 
will be determined largely by the spac- 
ing of the units. Practically every one 
of the highway units now on the market 
does these things either by the use of 
glass refractors or by refractors and re- 
flectors combined, and in the case of one 
unit, by the use of a_ highly polished 
parabolic reflector. 

A discussion of the design of lighting 
units could require a whole evening so I 
will not enter into that now. What I 
want to bring up here is the feasibility 
of highway lighting, and its importance; 
especially now, with the congested con- 
ditions of our streets and highways. 

Another important factor in a highway 
lighting unit is the maintenance, the 
lamp renewals and the cleaning of the 
unit. A unit placed 35 feet in the air is 
sometimes rather hard to reach to re- 
place lamps, and from the point of view 
of an operating company I think that is 
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sometimes under-estimated by some ad- 
vocates of highway lighting. To have a 
man climb up a pole to a height of 35 
feet and unscrew a lamp, clean it and 
screw it back in again, clean the reflec- 
tors, etc., takes a lot of time. The unit 
should be designed so as to make that 
work as easy as possible. 
Adds Small Cost 

The necessary expenditures for high- 
way lighting are very small compared to 
the cost of an 18-foot concrete pavement. 
According to the records of the highway 
department, I believe the concrete pave- 
ment in Cook County costs between $35,- 
000 and $40,000 a mile, that is, an 18-foot 
pavement. For $2,500 additional cost per 
mile a very good system of highway 
lighting could be installed. That would 
make the highway useful 24 hours of the 
day. That is less than ten per cent of 
the cost of building the highway, and it 
certainly should be worthy and should be 
valuable enough to be justified on account 
of preventing accidents, eliminating the 
glare from auto headlights and adding 
to the comfort of the night driver. It 
would decrease the running time of 
trucks and pleasure cars between the 
larger cities and the suburban cities. It 


would increase real estate values by tend- 
ing to bring the growth of the city along 


those lighted highways. And from the 
operating standpoint of the utility com- 
pany, it would bring electricity to rural 
communities, to farmers and to smaller 
settlements that wouldn’t have this serv- 
ice if there hadn’t been a pole line. Prob- 
ably any highway lighting that is in- 
stalled in the next few years will be in 
connection with the distribution lines of 
a utility company, on account of the ex- 
pense. 

rranting that highway lighting has 
passed the experimental stage, because in 
the East it has been worked out very 
successfully, some means must be pro- 
vided to finance it and make it an es- 
tablished fact. Some steps must be taken, 
either to get a bill through the legisla- 
ture to make an equitable division of ex- 
penditures among the different parts of 
the state—the state might bear a part of 
the expense or the township or the vil- 
lage, but each one of these political di- 
visions must make up its share of the ex- 
pense. 
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WHY THE MOTOR TRUCK IS SUC- 
CESSFUL AS A RAILROAD 
ALLY 


By G. C. Woodruff, Assistant Freight Traf- 
fic Manager, New York Central Rail- 
road, New York, N. Y. 

During the past few years so much has 
been said and written of the motor truck 
as a competitor of the railroads that the 
subject which today is assigned to me 
presents an opportunity of discussing the 
motor truck in another and in my opin- 
ion a more correct designation. 

The dictionary defines the word “ally,” 
the noun, as, “A person or thing con- 
nected with another, usually in some re- 
lation of helpfulness in kinship—any 
friendly associate or helper,” and hew- 
ing strictly to this definition it’ is my 
purpose briefly to recite some of the con- 
trolling reasons which have affected and 
do still affect the degree with which the 
full meaning of the work is realized in 
actual practice as between railroads and 
trucks. 

The proper function of a railroad is, 
broadly, to furnish to the shipping and 
receiving public the best possible kind of 
service at reasonable rates consistent 
with its likewise important and neces- 
sary obligation to the investing public 
in the matter of a return on such invest- 
ment. 

By law such return has been fixed and 


. since its enactment and taking the rail- 


roads as a whole, this return has not 
been earned. 

Leaving out of the question for the mo- 
ment at least, any discussion of rates 
and their possible increase or decrease, 
the important problem confronting the 
railroads is how to realize a larger net 
income from a given amount of gross. 
A very easy and theoretically simple solu- 
tion would be to ascertain the sections 
or branches of the road failing to show 
a profit and either cut down the service 
or eventually cease operation. In actual 
practice such a situation could hardly 
obtain, except as a last resort in the case 
of railroads which as a whole were being 
operated at a loss. 

In all roads not in such an unfortunate 
situation, quite another means must be 
employed. Since the return of the roads 
to private operation and control, there 
has been indisputable evidence of the 
ability and desire to render the highest 
possible service and at the same time 
handle a peak load of tonnage. The rec- 
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ords speak for themselves and therefore 
need no mention in detail here. 

Every possible means to the end has 
been employed—and those best qualified 
by years of operation experience have 
been ever on the alert to make use of 
any plan or series of plans that would 
in the end produce either better service 
at the same cost, equal service at de- 
creased cost, or best of all—improved 
service at decreased cost. Improvements 
in track, lessened grades, curves elimi- 
nated have made possible the operation 
of heavier power and longer trains. Long 
engine runs have been tried in many 
cases most successfully. Fuel conserva- 
tion and its proper and economical use 
have been the watch word of the day— 
heavier tonnage per car has been under- 
taken and where secured, played its part. 
The personal side of railroading has been 
investigated and the pride of occupation 
encouraged to the utmost degree, for 
after all by far the largest part of the 
railroad is “men.” 

During the same five or six years just 
past, due in no considerable measure to 
the large and important part taken by 
the motor truck in the war, there has 
come a gradual but nevertheless steadily 
increasing use of the motor trucks for 
handling a greatly diversified class of 
tonnage varying distances. 

From small beginnings which might 
possibly be ignored the total tonnage 
gradually reached figures that were a 
subject of real concern and made neces- 
sary most careful and far reaching con- 
sideration and investigation as to what 
should and could be done. 

There have been those who said, “Oh, 
let the trucks take the short haul traffic, 
and we, the railroads, will handle the 
profitable long haul, heavy tonnage,” but 
experience soon showed the fallacy of 
such reasoning for while the trucks in 
many cases did haul the short haul 
freight, they took only that part of it 
which was attractive, leaving the rail- 
road burdened with the handling often 
at a loss of what was left. The experi- 
ence of the motor trucks themselves, I 
think, quickly demonstrated that the so- 
called long haul traffic might well be left 
to the railroads. To those who may have 
looked upon the motor trucks as competi- 
tors, the natural thing might seem to be 
to follow the usual course in business 
practice of absorbing them or putting 
them out of business. To those who did 
not hold this viewpoint, such a course 
seemed both unnecessary and unwise, 
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and experience has demonstrated the cor- 
rectness of this latter view. The old 
fable of the sun and the north wind is 
just as true today, as when written, and 
so the regarding of the motor truck as a 
friend and useful ally rather than an 
enemy and obnoxious competitor, has in 
the case of certain railroads at least, 
worked itself out to be a not inconsider- 
able degree of success. In very briefly re- 
citing some of the more important phases 
and factors of such an undertaking, I will 
in so far as possible speak of railroads in 
general, rather than of any particular 
road, but obviously neessarily must in 
detail think of some particular under- 
taking. 

The use of trucks in conjunction with 
railroad operation is nothing particularly 
new, except in its present day applica- 
tion and extension as the motor truck 
became improved and available for more 
general use. Years ago merchandise or 
L. C. L. freight was trucked from the 
smaller to the larger stations at given 
points, such as New York, in order to 
build up straight car loading and avoid 
rehandling at some transfer up the road. 
Here the question of service was para- 
mount, for with the relatively low oper- 
ating cost of those times, the difference 
in expense was not of such great impor- 
tance as it is today. Let me say, however, 
that this trucking was performed by 
horse drawn vehicles long before the 
commercial motor truck as such was 
actually a fact. In passing it should be 
said that today the use of the horse 
drawn truck vs. the motor truck, be it 
of gasoline or electric type, is a matter 
of more than casual importance and. 
there is every evidence that each type has 
its limitation and therefore its proper 
field of activity. The handling of mer- 
chandise freight from and to the small 


‘stations on branch or main line by so- 


called way-freight has been a never end- 
ing source of thought with very little op- 
portunity for improvement with the usual 
method of handling. Here the freight 
could not be allowed to drift away to a 
commercial trucking concern, for no 
trucking concern operated and in addi- 
tion with destinations often times far dis- 
tant, the railroad would ultimately have 
to handle the most of the mileage. 

The thought then naturally came, why 
not handle by motor truck as a part of 
the railroad handling for such part of 
the mileage as would make possible the 
elimination of the way-freight to the 
larger terminal. 
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This has been tried out most success- 
fully and from very small beginnings 
grown to major importance with satisfac- 
tory results from both service and operat- 
ing cost standpoint. Again in branch 
lines running nearly parallel to main 
lines and distant from 5 to 25 miles, un- 
der previous methods the freight on the 
branch has been taken its whole length 
to the terminal—now it is trucked cross 
country to the main line larger station 
and there combined. Most of the larger 
cities are serviced by more than one rail- 
road and are usually junction points for 
the interchange of freight originating on 
one railroad and destined topoints on or 
via the second railroad. The connecting 
tracks generally made the interchange a 
matter of handling around the city on 
belt lines with many switch movements 
and much delay and expense. Now in 
the case of break bulk cars, L. C. L., it is 
possible and a matter of daily practice 
to truck direct from one terminal to the 
other, usually a matter of minutes rather 
than days. Here again the results from 
a service standopint are self-evident and 
the expense in most cases is appreciably 
less. 

There to handle 


are undertakings 


freight of all kinds by track to and from 
steamship piers rather than to lighter 


under the accepted practice. Trucking 
from a larger concentration or transfer 
point to the smaller delivering stations is 
much more satisfactory than to handle by 
the former train service. The handling 
by truck of unit containers for LCL mer- 
chandise and CL coarse, or bulk freight 
has been worked out to a very satisfac- 
tory degree and would have been impos- 
sible both as to inception and extension 
without the motor truck. 

In the experiments in store door de- 
livery and pick-up service in which cer- 
tain railroads have already entered—here 
again the use of motor trucks is of itself 
necessary. 

I have but briefly set down what might 
be termed the head lines or guide post 
of motor truck use from a railroad stand- 
point, not with any idea that the limit 
had been reached but rather that from 
these undertakings which have grown 
from very small beginnings to operations 
of some magnitude—other and perhaps 
better uses could and would be found. 

The railroads must of necessity regard 
the motor truck not as a thing per se but 
rather as a means to an end and usable 
in conjunction with other means of rail- 
road operation only to the extent that it 
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can and does serve some real purpose. 
From what has been done by the rail- 
roads as a whole during the past two 
years, there is every indication that 
merely a start has been made and that if 
properly worked out and co-ordinated the 
next five years will see continued and in- 
creasing use of motor trucks in railroad 
operation, and this expansion will be, I 
think determined very largely by what 
is done by the motor truck manufac- 
turers themselves. 


The best evidence of the viewpoint and 
inclination of the railroads towards mo- 
tor trucks is the record of the past two 
or more years and the further fact that 
in the face of discouraging, and if I may 
use the term illegitimate and ill-advised 
competition, by its very increase in use 
the railroads themselves rather than the 
motor truck manufacturers or operators 
have proven the case for the motor 
trucks. It may be argued that the rail- 
roads were only doing so for their own 
selfish purpose and no love or considera- 
tion of the motor truck as such. With 
such a statement it would serve no pur- 
pose to disagree, for here again the rec- 
ord speak for themselves and if so much 
can be accomplished in such a short time 
and the use of motor trucks so increased, 
it would seem reasonable to assume that 
with a little more of encouragement from 
the motor truck side, the railroads would 
find it possible to make still wider use of 
the trucks. 

Considered as allies, and this I believe 
they are in the truest sense of the word 
to be a friendly associate and a helper, 
there must be certain things done or re- 
frained from being done by the motor 
trucks, if they would bring the best re- 
sults to the railroads and in so doing to 
themselves. 

Here there are many differences, for 
the motor truck is a free lance and can 
go and come at will, charge what it can 
get, and take or leave it as it may desire 
in a particular day. 

The railroad on the contrary must do 
just the opposite, for its rates are fixed 
by tariff and must be published and can- 
not be changed at will—it must operate 
rain or shine, winter and summer—it 
must take all that it is offered for ship- 
ment. I cannot but feel firmly convinced 
that all those motor truck manufacturers 
or operators, who have the real best in- 
terest of the truck development at heart, 
will agree without reservation that the 
sooner such a situation is corrected by 
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placing motor truck operation under 
some authority, be it state or interstate, 
or both, and placing upon such truck op- 
eration duties and obligations as common 
carriers fairly comparable to those under 
which the railroads function that it will 
be for the ultimate betterment of the 
truck industry, even though for a time 
the contrary may seem the case. 

When the motor truck manufacturers 
can bring about a control of sales so that 
additional motor trucks will go only 
where there is real need for them rather 
than by encouragement of sales whether 
there are already more than enough to 
handle at fair rates the available busi- 
ness and when through a specialized and 
properly developed system of credit, a 
bona fide trucking concern having rail- 
road contract, may be assisted and en- 
couraged to purchase the proper equip- 
ment for the particular purpose so as to 
do it most efficiently and economically, 
when the matter of taxation and road 
costs are settled in a fair and equitable 
manner, as they must of necessity be 
settled, then the motor trucks as an ally 
of the railroads will assume a degree of 
importance many times greater than can 
be possible otherwise. No one, I venture, 
would be rash enough to predict the 
millenium in the use of motor trucks or 
anything else in the immediate future 
but by a process of evolution and the 
gradual ironing out of the hindrances, 
a long step will be taken along the road. 

In this brief time I could but touch 
on some of the outstanding points by 
which the motor truck and the railroad 
can be allies in the truest sense of the 
word—each helping the other to do the 
thing in hand in the best possible way. 

There is so much encouragement in 
what has been done that I can see noth- 
ing but increased encouragement for the 
future, for the railroads must of neces- 
sity be prompt in making use of any 
improved form of transportation. 

Many of the motor truck concerns are 
today through specialized departments 
seeking to work out the proper use of mo- 
tor trucks along broad lines and particu- 
larly with reference to their use for rail- 
road purposes. Such undertakings can 
only realize the proper measure of benefit 
if there is full co-ordination and sup- 
port by the sales and credit organiza- 
tions, so that immediate individual re- 
sults will be subordinated. 

In this age of marvelous development 
and progress along all lines, nothing is 
impossible and the dreams of today are 
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the realized facts of the future. In the 
record of progress, transportation has 
had and must of necessity continue to 
have a large part. Man packs—dog 
trains, sleds, boats, ox carts, horse drawn 
and motor vehicles, electric and steam 
railroads and airplane, all are means to 
an end—namely, transportation. There 
may be difference of viewpoint and opin- 
ion as to the proper place of each, but 
as water seeks and finds its own level, 
so ultimately the proper field of activity 
is found. 

As in the great war it took some time 
for the Allies to function properly and 
there were many questions of method 
and procedure that had to be settled— 
similarly there has been a like condition 
with the allies—the motor truck and rail- 
roads but by a spirit of mutual under- 
standing; a desire to appreciate the prob- 
lems of each other; a purpose to rise 
above any individual advantage; differ- 
ences are slowly but nevertheless surely 
being ironed out so that the railroads 
can and no doubt will make increasing 
use of this important agency of trans- 
portation. 

The foregoing address by Mr. Wood- 
ruff was delivered at the Mid-West Motor 
Transport Conference, held in Chicago in 
May. 





WHY IS A CITY? 


By J. A. Van Osdol, General Counsel, Union 
Traction Co. of Indiana, Anderson, Ind. 
(Editor’s Note: The following address 

by Mr. Van Osdol was delivered at the 

latest annual meeting of the Indiana 

Municipal League). 

Municipalities are as old as _ society, 
and so are many of their problems. The 
municipalities with which we are most 
familiar are the county, the township, 
the town, and the city, all of which have 
a common origin—they are creatures of 
the state. The city is the type of munici- 
pality selected for consideration in this 
paper, and in calling attention to some 
of the problems that confront the city of 
today, it is my belief that most of them 
spring from a lack of understanding of 
the true place the city occupies in our 
scheme of government. 

A proper understanding of the limita- 
tions of the city’s powers, is necessary 
to an intelligent solution of any of these 
problems. It is fundamental with a self 
governed people, that within the organic 
law on which their government rests, cer- 
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tain restrictions, not only upon the indi- 
vidual, but upon that agency which they 
create and call government, and upon ev- 
ery subdivision of it, are absolutely 
necessary. 


A better understanding of the limita- 
tions upon a municipality as a unit of 
government, may be had by considering 
what a city is, and why it is. 

We can imagine that in ancient times 
people congregated in cities largely for 
protection. As these centers developed 
and became organized, and were able 
more and more to furnish to the inhabi- 
tants not only protection, but a certain 
measure of service which the one dwell- 
ing outside could not have, and as this 
feature of urban life expanded, we see 
mankind seeking the city for the service 
which it can render him, and the city 
of the present day becomes attractive for 
that reason, and service is the answer 
to the query which the subject of this 
paper suggests. 


A city has been defined as an agency 
created by the sovereign, for the purpose 
of carrying out in detail, the object of 
government. In earlier days the king 
would grant to some person, or to some 
group of persons, the right to form a 
municipality. This grant, sometimes re- 
ferred to as a royal charter, conferred 
upon the grantees, or upon the munici- 
pality to be formed, certain powers of 
government, whether liberal or other- 
wise, probably dependent upon thé tem- 
per of the monarch at the time the char- 
ter was granted. The municipality thus 
created had just such powers as the sov- 
ereign saw fit to confer upon it, and no 
more. 


In several respects you will note a 
similarity between the municipality of 
the ancient and that of the modern day. 
In our scheme of government, the state is 
the sovereign and the city is one of its 
sub-divisions, upon which the state has 
conferred certain specific powers. In 
other words, the state creates the city 
as an agency for the purpose of enabling 
it to administer within a given locality 
the laws of the state. 

Our own Supreme Court has defined a 
city as a “sub-division of the state, cre- 
ated for the purpose of local self govern- 
ment.” Self government as referred to 
in that definition, means the right to self 
administer through local instrumentali- 
ties, the laws of the state, or such local 
laws as the state has given the city the 
right to adopt and promulgate for local 
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purposes, all of which must be in har- 
mony with the general principles laid 
down in the constitution. Thus, we see 
the city, a mere agency of the state, pos- 
sessing only such powers as have been ex- 
pressly granted. It follows therefore, 
that all powers not thus conferred, re- 
main in the state. 


An Agency of the State 


As an agency, created for the purpose 
of administering locally the laws of the 
state, the city is more than a mere con- 
venience, it is a necessity. Imagine, if 
you can, the state trying to administer 
directly to all of the people of the state, 
with all their varying interests and local 
needs. Merely suggesting it, shows how 
impossible it would be of accomplish- 
ment. 

City problems vary with local condi- 
tions, and, as a rule, increase in number 
and complexity as the city grows in pop- 
ulation. So that the charter which would 
be sufficient for the City of Anderson, 
would be a misfit for Indianapolis. To 
meet this situation, the state has wisely 
provided special charters for cities of a 
given size, all of which conform in prin- 
ciple to the organic law of the state, dif- 
fering only in the procedure and instru- 
mentalities for applying those laws. 

In viewing the city as an agency of the 
state, it is well to note that there are 
certain powers of government of which 
the state can not completely divest itself. 
To illustrate: The state should not so 
completely surrender to the city, the 
power of taxation, as to result in crip- 
pling the revenue of the state. The state 
can not afford to surrender entirely to 
the city, its control over elections, espe 
cially when state officers are to be chosen. 
The state can not afford to so completely 
divest itself of its police power, that it 
could not enforce the criminal laws of 
the state, the health laws, or laws guard- 
ing public safety and public morals. The 
borrowing power of the city should be 
carefully restricted by the state. The 
state must retain a sufficient measure of 
control over education as to enforce cer- 
tain standards in its public schools. In 
general, the state must keep such a grasp 
upon all of its parts—counties, town- 
ships, towns, and cities, as will prevent 
a part from operating against the whole. 


There are powers which the state may 
permit its ageney to exercise, but of 
which the state may repossess itself 
whenever the general welfare makes it 
necessary. 
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The Police Power 


One of the attributes of sovereignty of 
which the state can not divest itself, if 
it would, is that of providing for the gen- 
eral welfare. The power by which it 
does this is known as the police power. 
That power has been defined by our own 
Supreme Court as “the power of each 
state to regulate the relative rights and 
duties of all persons, individual or cor- 
porate, within its jurisdiction, for the 
publie convenience and the public good.” 

In another case, our court, in speaking 
of this power, said: “The police power 
springs from the fundamental principle 
that every property owner must so use 
his own as not to endanger the safety, 
health and general welfare of the com- 
munity.” 


The great and ever increasing ability 
of the city to provide service for its in- 
habitants, is so attractive that the old 
time drift to the cities has been so ac- 
celerated as to cause much concern. That 
problem, however, is not exclusively the 
city’s. It is presented to society in gen- 
eral, and is viewed with deep concern by 
those who see in it a tendency to build 
up the city at the expense of the rural 
community, thereby disturbing that bal- 
ance in our social and economic life, 


which has long been pointed to as one of 
the secrets of our great national devel- 


opment. However, all agree that the so- 
lution of this problem does not involve 
making the city less attractive or less 
serviceable, but rather how to make rural 
life more so. 

In the rapid development and exten- 
sion of our utilities is seen a possible aid 
in restoring the desired equilibrium. 
Those utilities, which for years have 
served to make city life more and more 
attractive, in comparison with rural life, 
are now rapidly reaching the point where 
their service is being extended with the 
utmost efficiency throughout the rural 
community, thus making rural life more 
comfortable and more attractive. In this 
electrical development leads. So it may 
be that the very things that have helped 
to disturb the balance between the urban 
and rural communities, will become in- 
fluential factors in restoring it. 

Transportation 

Not the least in importance of all the 
agencies in the working out of this 
problem, is that of transportation. Next 
to water and light, transportation may 
be named among those conveniences 
most necessary to the orderly develop- 
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ment of the city. The field long occu- 
pied by the street railway is now being 
invaded by the automobile, more espe- 
cially the jitney. 


There is in almost every city, a certain 
amount of useful service which the so- 
called jitney can render, and its opera- 
tion as a utility should be regulated with 
that in view. To permit a jitney service 
to establish itself along routes already 
served by the street railway, and divide 
the traffic, when the whole of it is scarce- 
ly sufficient to pay the operating expense 
of the latter, is a wasteful duplication of 
utility service and an injustice to the 
railway that has not only been required 
to make large capital investment in its 
plant, but is required to expend annually, 
large sums in maintaining it, and in re- 
pair and maintenance of the portion of 
the street occupied by its tracks. 


Aside from the jitney, the automobile 
has, within the last few years, brought to 
the front a problem in city government 
exceedingly difficult of solution, that of 
traffic regulation on city streets. When 
our streets were first laid out, this class 
of traffic was not even dreamed of, and 
streets that were then ample, are today 
wholly inadequate to carry with safety 
the traffic that is imposed upon them, 
and traffic regulation has suddenly be 
come a problem of first importance. In 
many cases it is impossible to widen 
streets, except at a cost that would make 
that step next to impossible; in other 
cases this seems to be comparatively 
simple. 


increase of the automobile, and 
it traverses our 


This 
the speed with which 
streets, emphasizes the importance of 
planning now for the future. Ample, 
through thoroughfares must be provided, 
certain streets must be designated for 
one-way traffic only; in all extensions of 
existing streets, and in the laying out of 
new ones, and in the platting of new ad- 
ditions, due regard must be had for traf- 
fic needs of the future. 


The problem is becoming very acute 
in some of our cities, where the business 
center is supplied with comparatively 
narrow streets and with rapidly growing 
automobile _ traffic. Consider, if you 
please, that in the last four years and 
eight months, pleasure automobiles in In- 
diana have increased 84 per cent, and 
then imagine, if you can, the nature of 
the problem at the end of the next five 
years, unless you plan for it now. 





Aug., 1925 


Planning and Zoning 

This view emphasizes the importance 
of careful planning and zoning, and those 
cities which have taken advantage of the 
present law in that respect, may regard 
themselves as fortunate. 

Planning and zoning is new and little 
understood by the general public, and for 
that reason is likely to be unpopular 
until results are more fully achieved and 
better understood. City planning is not 
to be confused with city beautification. 
It is more than that. The primary pur- 
pose of planning is to make the city more 
serviceable. If properly done, beautifica- 
tion will come as oneof the by-products. 

Zoning is likely to be unpopular, es- 
pecially with the one who imagines that 
he should always be allowed to do what 
he pleases with his own. The man who 
feels that he has a right to erect on his 
own lot a butcher shop or a blacksmith 
shop, sees in zoning an interference with 
his personal liberty, when his neighbor, 
who owns the lot immediately adjacent, 
has already erected on it, his residence, 
and objects to the presence of the shop. 
Zoning protects the man with the resi- 
dence, by saying to the other, you must 
put up your shop in one of the localities 
set apart for that purpose. The man who 
would put up that shop at the expense of 
his neighbor, probably was unable to ap- 
preciate the duty he was under in the 
first instance, to use his own property 
in such a way as not to unnecessarily in- 
terfere with the rights of his neighbor. 
Very often that man fails to appreciate 
it, even when the law points it out to 
him and requires its observance. 

Every man who takes up his abode in 
the city which affords him opportunities 
for better educational, religious and so- 
cial advantages, its utilities service, its 
police and fire protection, impliedly 
agrees that in exchange for these privi- 
leges, he will be willing to forego per- 
sonal privileges which he would be free 
to exercise if living in a rural commu- 
nity. 

Good citizenship requires us to under- 
stand and obey the rule fundamental in 


our scheme of government, that the 
rights of the individual must yield to the 
rights of the community. In other 


words, the general welfare is of first con- 
sideration. 
Utility Regulation 
The right, in fact, the duty of the 
state to intervene in matters which con- 
cern the general welfare, is well illus- 
trated in its supervision of public utili- 
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ties which were once merely matters of 
local concern, but which have grown and 
developed and extended their activities 
until they vitally affect the people at 
large. The state, in exercise of its duty 
to provide for the general welfare, found 
it necessary to take control of certain 
designated utilities so far as their activi- 
ties concerned the public at large, such 
as rates and service. This has been done 
by practically all the states through an 
agency like that in this state, the Public 
Service Commission. 

The enactment of that law, was neces- 
sary to correct evils of the most serious 
sort which had grown up in many locali- 
ties, where the utilities were wholly un- 
der the control of the local government. 
In doing this, the state merely repos- 
sessed itself of a power which it had al- 
ways had. 


While the purpose of the Public Serv- 
ice Commission act aimed at the maxi- 
mum of service at the minimum of cost, 
and to prevent unfair and unjust dis- 
crimination, many cities and many eciti- 
zens, who believed such a law necessary, 
became dissatisfied with its application. 
Whenever the law was so applied as to 
reduce the rate for a given public service, 
it was popular with the public in that 
locality, and by the same token, when it 
was applied to increase a utility rate, it 
was unpopular. Some persons could see 
no purpose in the law except that of re- 
ducing utility rates. That there could be 
any justification for increasing a rate, 
was not by them accepted as possible. In 
brief, there were a great many who ap- 
peared to take the position that a utility 
had no rights which the law was bound 
to respect. 


The most that the public ever heard 
regarding rate regulation by the Commis- 
sion, was when rates had been increased, 
and there are many today who would be 
surprised to know that within the last 
three years, the number of cases where 
utility rates have been reduced, prob- 
ably equals in number those where rates 
have been raised by the Commission. 


That the Commission may make mis- 
takes in administering the law, and the 
courts make mistakes in interpreting and 
enforcing it, is conceded, and while it is 
the privilege of the American citizen to 
criticise these failures, we should be 
careful to direct our criticism against 
the real faults and not appear to con- 
demn the law, when possibly the law is 
all right, or to condemn the courts as an 
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institution, merely because some judge 
has made a mistake. Often, when we 
feel like criticising, we might find that 
the Commission or the court was right, 
if we knew more about the facts upon 
which that decision rests. 


Rate regulation is a fruitful field for 
complaint and sometimes unjust criti- 
cism that leads to an erroneous view of 
the law. 


It has frequently occurred that when 
some rate which had been previously 
fixed in a franchise which the utility had 
acquired from the city under vastly dif- 
ferent economic conditions, and it was 
later found that if the utility was to live 
and continue to render service in that 
community, it must have a higher rate 
than that fixed in the franchise, there 
naturally arose these questions: By 
what right can the state do this? In do- 
ing so, does it not violate the constitu- 
tional guarantee against the impairment 
of contract? The answer to these ques- 
tions is found in the duty of the state, 
which one of the higher courts of the 
land has defined in this language, “The 
right to regulate rates is a matter of 
general concern and does not pertain 
solely to local munipical affairs,” and 
in the general principle which guaran- 
tees to the corporation or utility the 
same measure of impartial justice that it 
guarantees to an individual. 


The limitation upon a city dealing with 
a utility, especially with reference to 
rates and service, and the control which 
abides in the state, is well expressed by 
the Supreme Court of Missouri, in a re- 
cent case refusing to recognize as bind- 
ing on the state, conditions fixed in a 
franchise which the court regarded as in- 
compatible with the public welfare. On 
that point the court said: 


“Neither the state nor any of its agen- 
cies has, or ever has had, the power to 
contract away the policy power of the 
state, and franchises granted or ordi- 
nances passed by cities affecting subjects 
coming within the power of the state 
must be considered as having been 
granted or passed with reference to the 
power of the state, in the exercise of its 
police power, to legislate with respect to 
such matters and subjects, unfettered by 
the provisions of such franchises and or- 
dinances. 


“Economical and efficient operation of 
public utilities would be impossible un- 
less the state or its delegated agencies 
have the power, under the police power 
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of the state, to say that further per- 
formance of such provision of the fran- 
chise is incompatible with the general 
welfare. 

“The ordinance provisions cannot con- 
trol the action of the Public Service Com- 
mission in the face of the general wel- 
fare.” 

Home Rule 

The dissatisfaction on the part of 
those who felt’ that the state was usurp- 
ing the powers of the city, gave fresh 
impetus to the old time demand for home 
rule for our cities. That cry was not a 
new one. It was a very natural human 
protest against the restraints of govern- 
ment, and yet self imposed restraints are 
of the very essence of self government, 
and no one of its fundamental principles 
was better understood than that, by those 
who planned our present form of gov- 
ernment. 

The radical, the extreme home ruler, 
would appear to demand such an absolute 
divorce of the city from the state, as 
would enable the city to set up a little 
oligarchy all its own. 

Why such a thing is impossible has 
already been pointed out. 


Self government proceeds upon the 


theory that the state should do nothing 


for the individual which the individual 
ean do for himself. Thus has our civil- 
ization developed under self government. 
The opposite of that is paternalism, 
which believes that the individual should 
do nothing for himself, which he can get 
the state to do for him. The advocates 
of that theory of paternalistic govern- 
ment, have as one of their objectives 
now, government ownership, which has 
for its ultimate end, the nationalizing of 
all business, and municipal ownership 
is a stepping stone to that end. 
Municipal Ownership 

’ We had an opportunity during the late 
war to see wherein government owner- 
ship was incompatible with our scheme 
of self government. Municipal owner- 
ship is equally opposed to the fundamen- 
tal plan upon which our government 
rests. 

What is said here concerning the vices 
of municipal ownership, is said with full 
recognition of the fact that the City of 
Anderson, which owns its water and 
light plants, is one of the few outstand- 
ing exceptions to the general rule. The 
City of Anderson, in these two utilities, 
has a monopoly of the water, light and 
power service in this city. A general 
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description of its property and financial 
status has been placed before you in de- 
tail, from which you have seen that it is 
managed on a business basis, and is as 
free from the faults common with mu- 
nicipally owned utilities as could reason- 
ably be expected. So, whatever may be 
the individual opinion of any of us re- 
garding the merits and demerits of mu- 
nicipal ownership, the question in Ander- 
son, is more or less academic, for we all 
agree that the property is well managed 
and is a valuable asset to the city, and 
is rendering a high standard of service, 
and is free from the vices that so com- 
monly obtain in municipal ownership. So 
in this city there is no thought of dis- 
pensing with these plants. Our anxiety 
is to be able to maintain the high stand- 
ard of efficiency that now exists. Having 
these plants the city must keep them as 
long as it is able to serve with the de- 
gree of efficiency that now obtains. 


Speaking with reference to municipal 
ownership generally, and without regard 
to our local situation, we must under- 
stand that unless a municipality can ren- 
der a better service to its inhabitants, 
than can be obtained from private con- 
cerns, there is no reason for municipal 
ownership. 


That the theory is inherently weak and 


in practice a disappointment, becomes 
evident as we consider that experience 
demonstrates that in the average munici- 
pal plant there is a lack of foresight, or 
it may be said there exists the political 
impossibility of exercising foresight, in 
providing for future growth and adequate 
reserve. Often municipal plants have 
neglected to install additional generative 
capacity until long after there was need 
for it. 


The temptation to make these plants 
the pawn in the political game of local 
politics is very great; it is an ever pres- 
ent menace and has often resulted in the 
absolute failure of certain municipally 
owned utilities. It is said to be a matter 
of record that in practically every state 
in the Union, that municipal operation of 
public utilities has been found more ex- 
pensive and less efficient, than under 
private ownership. In Indiana, it is 
claimed on creditable authority, that a 
study of conditions in this state, show 
that of every one hundred dollars of 
revenue received by electrical plants in 
1920, the privately owned plant spent 
$79.18 for operating expense, while the 
municipally owned plants spent on an 
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average of $89.69, a difference of $10.51 
on each one hundred dollars in favor of 
the privately owned plants, in addition 
to which is to be considered the fact that 
the privately owned plant was paying 
taxes, while the municipally owned plant 
was not. 


In Massachusetts, where there is law 
providing that no municipally owned 
electrical plant shall sell current for less 
than cost, a survey was made by an im- 
partial committee, which shows that the 
cost of manufacturing current in that 
state was 35 per cent higher in the mu- 
nicipal than in the private plants, and 
that the distribution costs in the munici- 
pal plant were 21 per cent higher, and 
the labor cost per unit, 53 per cent. 
higher than in the private plants. A 
striking illustration is afforded by the 
difference in the power plants at Niagara. 
We have it from creditable authority, 
that on the Canadian side, the power 
plants are government owned, and their 
rates average a third higher than they do 
on the American side, where the plants 
are privately owned. 


Every time a utility passes from pri- 
vate to municipal ownership, that prop- 
erty is immediately shifted into the tax 
exempt class, with the result that the 
municipality, the county, and the state 
are deprived of so much tax revenue. A 
comparison of the tax rate in those cities 
that own their utilities and those that do 
not, show that in the former, the average 
rate on $1,000 is $19.31, while in those 
cities that do not own the utilities, the 
average rate is $15.50. 


Referring to the statement made a mo- 
ment ago to the effect that the municipal 
utilities by paying no taxes, increase the 
burden of the general tax payer, I want 
to say on this point, our Anderson utili- 
ties are again the exception. They are 
valued at upward of $1,700,000. At the 
present rate of taxation, if they were 
privately owned, they would pay annu- 
ally for city purposes in taxes, over $14,- 
900; being municipally owned they pay 
none, but they supply to the city and its 
inhabitants, without additional expense 
to the tax payer, electric current for 
street lighting, worth at the present rate 
about $30,000 annually, and for which the 
city would have to levy taxes if it did not 
own the plant. This is decidedly to the 
advantage of the city tax payer. 

The sad experience of some of the 
cities in this country that in recent years 
have embarked on the turbulent sea of 
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municipally owned street railways, are so 
well known that comment on that point 
is quite unnecessary. 

Referring to the proposition that mu- 
nicipal ownership is incompatible with 
our system of government, we all know 
that the great success of the United 
States and of American industry has 
been created by private enterprise and 
initiative. When we deny to the indi- 
vidual the right to acquire property and 
possess the rewards of his own genius, 
we have removed one of the great incen- 
tives to human progress and national de- 
velopment. That we do when we nation- 
alize business. We are headed in that 
direction when we advocate government 
ownership of railroads. We are taking 
one of the initial steps when cities em- 
bark in municipal ownership. 

Our national philosophy has been to 
hold out to inventive genius and indus- 
try, the right to possess the fruits of its 
own effort. Paternalism is opposed to 
that. What have we, as a nation, to jus- 
tify our philosophy? Let us see. During 
the three hundred years since the first 
English settlement was made in America, 
this nation has accumulated the vast ag- 
gregate of three hundred billion of na- 
tional wealth, most of the under our 
present form of government. England, 
our nearest rival, has in two thousand 
years of creative opportunity, accumu- 
lated an aggregate wealth of only one 
hundred seventy billion. Our nation is 
looked to as a model by all peoples that 
seek to break away from monarchial rule 
and establish self government. History 
furnishes no parallel of national growth, 
national prosperity, and national achieve- 
ment like ours. Then, are we not justi- 
fied in believing that our national phil- 
osophy is right, and that those who are 
today assailing it, are wrong? 

If we would have our state function in 
harmony with the laws which bind it to 
the Union, it is of the utmost importance 
that every sub-division and every agency 
of the state have a care lest they depart 
too far from the fundamentals of repre- 
sentative free government. The cities 


are the most important of these sub-divi- 


sions, and with them rests the larger 
share of responsibility for its protectoin. 
Let us not exchange a philosophy which 
has made us great, for one that has noth- 
ing to its credit but national failure. 
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HIGHWAY RESEARCH 


By A. N. Johnson, Chairman, Highway Re- 
search Board of the National Research 
Council, Washington, D. C. 

Before going into details as to high- 
way research, we may take a moment to 
consider research generally. Research, 
we are informed by the dictionary, is 
“the careful or critical inquiry or exam- 
ination in seeking facts or principles.” 


The work of the researcher is essen- 
tially different from that of the practic- 
ing engineer. The engineer plans defin- 
itely for a specific purpose or end. The 
facts and conditions are assembled and 
known; then the means are devised for 
executing the work to be done. Not so 
with the researcher. While sometimes 
he may have a desired end to attain, 
often there are no facts or definitely 
known conditions at hand. There is no 
precedent from previous experience to 
guide him. No evidence or fact is too 
trivial to escape his notice. He may not 
be at all sure that the plan of investiga- 
tion upon which he embarks will arrive 
at a definite port. Again, he may be 
wholly unaware of the significance or the 
application of the facts that he as 
brought to light, but, because of his re- 
search, someone, at some time, will make 
the discovery that these facts are of vital 
concern to mankind. 


Research of this character can be best 
illustrated by an incident in connection 
with the work of the German chemist, 
Nageli, who lived about one hundred 
years ago. He was studying the repro- 
duction of cells, and for this purpose 
used a form of algae. He desired to cul- 
tivate them in his laboratory which he 
had improvised in his kitchen. This he 
was unable to do. The algae, as soon as 
placed in the water in the laboratory, 
died for some unexplained reason. After 
careful observation, he noted that all the 
algate placed in water drawn from a cop- 
per spigot died. Others placed in water 
not drawn through the spigot lived. He 
concluded that the minute amount of cop- 
per contained in the water caused the 
death of the algae. Further experiment 
proved this to be true; and that so small 
a portion as one part in 50 millions was 
sufficient to destroy the algae life. But 
it was not until nearly 75 years later that 
sanitary engineers made use of this 
knowledge in the purification of water 
supplies. It was further discovered that 
the copper which killed the algae also 
killed many harmful forms of bacillus 
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life. Thus, upon the observations re- 
corded by the German chemist 75 years 
previous, the health of city dwellers, the 
world over, was protected. 


I bring this illustration to emphasize 
the fact that research work is, of neces- 
sity, done on a different basis than the 
engineering work with which you and I 
are most familiar. 

The value of research work in modern 
commercial life is evidenced by the fact 
that so many of the great industries have 
many millions of dollars invested and 
spend many thousands yearly in the 
maintenance of elaborately equipped 
laboratories in charge of scientists of the 
widest reputation, to seek facts, to dis- 
cover new methods or processes, by in- 
vestigating patiently a thousand different 
methods in order to arrive at one which 
may prove practical in commercial and 
every day activities. So, too, in the great 
industry of highway transportation, 
there is equal need and equal value for 
research. 


Seldom has there been experienced in 
so short a time such a great economic 
development as we have witnessed in 
highway transportation. This develop- 
ment has brought into existence thou- 


sands of miles of improved highways and 


millions of vehicles, totaling an annual 
expenditure of such huge sums that they 
almost lose meaning for want of a com- 
parison by which they may be measured. 
For the construction of roads alone, we 
are spending over a billion dollars a year 
and several more billions for the manu- 
facture, upkeep and operation of the ve- 
hicles. It is not hard to conceive that 
this should raise a wide variety of prob- 
lems that call for a great diversity of 
talent for their study and solution, prob- 
lems for the economist and the engineer, 
the physicist and the politician. 


The State Highway Department found 
themselves suddenly called upon to ex- 
pend millions, where thousands had suf- 
ficed. Heavy loads at high speeds had to 
be carried. Experimental work was un- 
dertaken. 

In the effort to help to co-ordinate not 
only investigations that had been under- 
taken, but to outline the field that was 
opening for research in the development 
of highway transportation, the Highway 
Research Board of the National Research 
Council was organized, of which Mr. 
Charles M. Upham is director. Through 
its effort, there has been fostered increas- 
ing active participation by the state uni- 
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versities, where, naturally, much of the 
work of this character could best be done, 
provided there was some way to find out 
what should be done and who could do 
it. 

It is not easy to point, at this early 
date, specifically to the economic saving 
that may have been so far effected by 
these highway researches. 

A carefully compiled list of these proj- 
ects has been made by the Highway Re- 
search Board, totaling in number 479, 
divided as follows: 

State Highway Investigations...... 205 

University Investigations .............. 184 

Municipal, County, Industrial... 90 

It is a part of the work of the High- 
way Research Board to put this mass of 
information, resulting from these _ re- 
searches, in such form as will ‘impress 
the public with the material value and 
necessity of work of this character in the 
highway field. The fact that, at present, 
we do not know the exact money value 
that can be named as the result of these 
particular researches is not particularly 
significant. But what is of significance 
is that there have been programs of re- 
search inaugurated in many states that 
coyer a wide field. 

Foremost among these are the investi- 
gations that have been carried on by the 
U. S. Bureau of Public Roads, many of 
which have been in co-operation with the 
State Highway Departments. The Bu- 
reau’s investigations into sub-grade con- 
ditions, that may be considered as fun- 
damental in the design of our highways, 
have gone already far enough to point 
out clearly certain forms of construction 
that should be followed, and that others 
on which much had been expended in the 
past were of small value. 

A very interesting economic study has 
been made:'in Wisconsin under the direc- 
tion of the State Highway Department, 
where it has been learned that tourists 
in Wisconsin spend yearly, within the 
state, 80 million dollars, the profit on this 
amount of business being much more 
than the state spends on its road system. 

As illustrative of the extent to which 
some of the states have undertaken high- 
way research problems, may be cited 
what is known as the Bates Test Road 
in Illinois. This project was carried out 
by the State Highway Department of Illi- 
nois, of which Mr. Clifford Older was 
chief engineer, in co-operation with the 
U. S. Bureau of Public Roads, of which 
Mr. T. H. MacDonald is chief. The state 
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expended on this experiment $250,000, a 
large sum for building purely a test 
structure. One outcome of these tests 
was a modification of the cross section 
for concrete roads in the State, lessening 
the amount of concrete used, while 
strengthening fhe road slabs to carry 
traffic; a saving on the road program, 
then actually in hand in Illinois, of over 
two million dollars. This excellent and 
remarkable piece of highway research 
work is fully described by Mr. Older in 
the Proceedings of the A. §. C. E. for 
February, 1924, page 175. 


The extensive series of tests under- 
taken at Pittsburg, California, is another 
illustration of the high grade scientific 
work that is being done in connection 
with highway research. This investiga- 
tion was a co-operative effort between the 
State Highway Commission of California, 
of which Mr. A. B. Fletcher was State 
Highway Engineer, and the U. S. Bureau 
of Public Roads. 


For this investigation, there was con- 
structed a track, with parallel sides and 
circular ends of 75 ft. radius, a total dis- 
tance of a little over 1,136 ft., on which 
was concentrated in 89 days over 71/3 
million tons of traffic. This amount of 


traffic may be better visualized by the 


fact that a road with an average dis- 
tribution ‘of truck traffic of 1,000 trucks 
per day would require something over 
12 years to carry the tonnage applied on 
the Pittsburg Test Road. 


The road itself was of concrete con- 
struction of various types, special care 
being taken to install apparatus that 
made it possible to observe the effect of 
traffic upon the road slab. It is impos- 
sible in this running summary to do 
more than to refer those interested to 
the excellent report of this research is- 
sued by the Department of Public Works 
of California, under the title “Report of 
Highway Research at Pittsburg, Califor- 
nia, 1921-1922.” It is significant that 
many of the phenomena, particularly the 
curling or vertical movement of the road 
slab during a change in temperature of 
the top and bottom of the slabs, noted in 
the Pittsburg Road’ Test, are also re- 
corded in the observations made on the 
Bates Road Test and those made at Ar- 
lington, Va., by the Bureau of Public 
Roads. 

In North Carolina, notable work has 
been done under the guidance of Mr. C. 
M. Upham, Chief Engineer of the State 
Highway Commission. After a careful 
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study of what had been done elsewhere, 
and through building sections of road ex- 
perimental in character, there has finally 
been developed a form of road construc- 
tion suitable for a considerable amount 
of light traffic, which has a great poten- 
tial value in the development of many of 
the poorer and sparsely settled sections 
of the state. This has been brought 
about through the development of an in- 
expensive type of road surface, taking ad- 
vantage of the sandy character of the 
soil which prevails in much of the re- 
gion traversed by these roads. 

Investigation and research are needed 
to study how best to use the highways; 
what are the proper regulations. First, 
that we may safeguard life and limb; 
second, that we may expedite the flow 
of traffic over the highways. There is 
no more serious problem before us than 
that of highway safety. Our highway 
traffic accidents have reached the appal- 
ling yearly total of over 23,000 lives and 
more than 600,000 persons maimed and 
injured. We almost ask ourselves if we 
have not created a Frankenstein. 

Probably no more perplexing problem 
is presented than that of traffic conges- 
tion today. We provide radial or arterial 
roads which concentrate such a large 
flow of traffic at given points, as of itself 
to cause stagnation through these cen- 
ters. We may bring traffic readily and 
rapidly to the confines of a city, only to 
discover that there is not traffic area 
sufficient to take care of the volume that 
has been so attracted. Eventually, this 
must cause so great inconvenience as to 
reduce the amount of traffic. The prob- 
lem before us is to determine, if possible, 
what may be the ultimate flow of this 
highway traffic, and the provisions that 
should be made for its accommodation. 
What may very likely happen is the es- 
sential readjustment of the distribution 
of population tending to disperse it 
rather than continue concentration, as 
has been the case for so many years, and 
witnessed by the upbuilding of our great 
cities. 

Perhaps enough has been said to indi- 
cate the character and value of research 
work in general, and in particular that 
we have many grave and pressing prob- 
lems in highway transportation that call 
for co-operation of every available agen- 
cy. Our universities, wth their splendid 
equipment of men and laboratories, can 
probably be used to greater advantage. 
A very important part of the work of 
the Highway Research Board will be to 
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arouse the interest of the various agen- 
cies in these problems. 


The Highway Research Board also has 
a number of researches under way which 
are financed by industrial concerns and 
there is little doubt but that the pro- 
gram of researches so financed will soon 
be much enlarged. 


This may be expected because the op- 
portunity presented for this character of 
co-operation, through the organization of 
the Highway Research Board of the Na- 
tional Research Council, furnishes 
unique auspices under which such work 
may be carried on that is scientific in 
character and impartial in its findings. 


The foregoing address by Mr. Johnson 
was presented before the North Carolina 
Section of the American Society of Civil 
Engineers at Asheville. 





GARBAGE AND REFUSE DISPOSAL 
A MATTER OF CLEANSING 
RATHER THAN 
HEALTH 


By M. N. Baker, Montclair, N. J. 


(Editor’s Note: Mr. Baker, author of 
the following paper, read before the 
American Society of Sanitary Engineer- 
ing at its latest annual meeting, is Asso- 
ciate Editor of Engineering News-Record 
and formerly President of the Montclair 
Board of Health). 


Public health and municipal efficiency 
unite in demanding a functional classifi- 
cation of city activities and the assign- 
ment of each to the municipal depart- 
ment best fitted to render the service in 
question. This is also an essential to 
budgetary control of municipal finances, 
which is a factor in municipal efficiency 
now slowly but surely gaining recogni- 
tion in progessive American municipali- 
ties. 


To take the most exalted view of the 
subject, cleanliness is next to godliness. 
To take a humbler view, dirt is matter 
out of place. Whichever view or whether 
both be taken, the chief end and aim of 
garbage and refuse disposal is to remove 
from our dwellings, our yards, our side- 
walks, our streets, and, in some instances, 
from within our cities, a variety of resi- 
dual or rejected material which, in its 
original entity, was useful and pleasur- 
able but has become mere waste, matter 
out of place, awaiting, perchance, resto- 
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ration to use but at worst to be disposed 
with the least possible offense and at the 
lowest possible cost. 

Functionally, who can dispute that the 
collection and disposal of garbage, ashes, 
waste paper, bottles, tin ware and other 
metals naturally falls to the public works 
or engineering rather than to the health 
department? Even those who see a ma- 
terial health menace in garbage, rubbish, 
and ashes, must in reason admit that 
sewerage and sewage disposal have a 
more, and water supply an _ infinitely 
more, vital relation to public health thaw 
does the scavenging or cleansing service; 
yet in not one city out of a thousand is 
a sewerage system, and in no American 
city to my knowledge is a water works 
plant operated by a health department. 


Perhaps all who hear or read these 
words agree with me that, as a matter of 
municipal administration, garbage and 
refuse collection and disposal should not 
be conducted by the health department 
but some may believe that, nevertheless, 
the goodness or badness of the service, 
by whomsoever rendered, vitally affects 
the public health. Substitute vaguely for 
vitally and I agree. In parts of the 
country where there is material danger 
of plague dissemination by rats, I might 
waive the qualifying word vaguely. I 
willingly agree also with those who claim 
that garbage, improperly stored at houses, 
improperly collected and dumped, attracts 
flies; and that the assemblage of flies 
where open privies are also tolerated 
may spread typhoid and less serious in- 
testinal disturbances. Rarely, in my 
opinion, would the assemblage of rats 
and flies, due to garbage, affect the pub- 
lic health to a degree that could be scien- 
tifically reported in terms of vital sta- 
tistics, as two or three decades back it 
was commonly, and as it still is occasion- 
ally, possible to measure the effects of 
a polluted water supply by sharp rises 
in the typhoid curve. 


Since I do not belittle garbage and 
refuse disposal as a cleansing service and 
think it probable that most engineers, at 
least, believe with me that the service 
should not be under the health depart- 
ment, why, it may be asked, do I persist 
in urging that the service has little rela- 
tion to public health? One reason, and 
perhaps a sufficient one, is because, the 
country over, most of our city fathers 
still act upon the assumption that gar- 
bage disposal is largely a health matter— 
when they act at all or adopt what they 
conceive to be thorough-going measures. 
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But they act through the emotions, spas- 
modically, and not in accordance with 
well informed and reasoned judgment. 
The emotions, with others as well as city 
fathers, cannot always be kept at a high 
pitch. Consequently, garbage and refuse 
disposal, in most of our cities, has its ups 
and downs. It is in a continual state of 
change. Disposal plants, regardless of 
kind or cost, are no sooner built than 
abandoned. I strongly believe that one 
great reason for this is because many 
of these plants are built in the name of 
public health and through arousing sen- 
timental emotions. The emotions die; 
the plant suffers from lack of appropria- 
tions and proper management; if not 
abandoned by the city administration 
that built it, very likely it will be shut 
down by its successor. After a bit, an- 
other emotional campaign will result in 
another and like cycle. Many cities have 
had several of these—and thus collec- 
tively have wasted many thousands of 
dollars. 

Coming now to what some may con- 
sider the more practical phases of gar- 
bage and refuse disposal—whether classed 
as a health or cleasing service—what are 
the prime essentials? To go no further 
than a two-fold classification, I would say 
they are thorough cleansing and the low- 
est reasonably possible cost, low cost be- 
ing essential if appropriations for con- 
tinuously good services are to be ob- 
tained. The first and most important 
thing is to get garbage and other decom- 
posable material away from house or 
market before it becomes a nuisance and 
without creating a nuisance in the re- 
moval process, which includes transpor- 
tation. Prevention of nuisance at the 
point of origin rests primarily with the 
householder or storekeeper, through the 
provision and use of proper containers, 
and secondly upon the frequency of serv- 
ice rendered by the cleansing department. 
Covered, water-tight, metal containers 
fulfill the first condition and collection 
from once a day to once a week, varying 
with seasonal and other local conditions, 
the second. 

Wrapping garbage and washing gar- 
bage cans are, as arule, more a matter of 
local fad and fancy than of good cleans- 
ing, and may generally be left to be de- 
termined by local sentiment, willingness 
of householders to take the trouble to 
wrap garbage, and of taxpayers or house- 
holders to stand the extra cost of a two- 
ean service, with transportation of full 
cans to the point of disposal, washing 
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and returning the cans. I defy any one 
to prove, in terms of vital statistics and 
by rules of evidence, that either garbage 
wrapping or can washing has any effect 
upon public health. Wrapping interferes 
with disposal by feeding to hogs or by 
reduction. The double-can system is ob- 
viously more costly than the much more 
usual and generally satisfactory system 
of a single and relatively small can, left 
to the householder to wash according to 
the sensitiveness of the collective family 
nostrils. 


The sanitary transportation of garbage, 
after collection, is chiefly a matter of 
water-tight, covered, metal wagons, 
which may be washed as often as local 
conditions demand. 


If, as I believe, it is impossible to prove 
any direct relation between the garbage 
collection and transportation service and 
health, it is still more impossible to es- 
tablish such a relation between final dis- 
posal and public health. In either case 
there is the more or less remote possi- 
bility of the sort of health impairment 
that comes through any material public 
nuisance, be it offense to eye, ear, or nose. 
Good cleansing will guard against any- 
thing serious of this kind. 


The choice between various available 
methods of final disposal is chiefly a mat- 
ter of economy but various local condi- 
tions may be such that one method of dis- 
posal may require a more distant location 
than another and thus perhaps materially 
increase the cost of transportation. Tak- 
ing into account size of town or city, 
density of population within and without 
the municipality as bearing upon location 
of the disposal works, topography, char- 
acter of soil and use of lands in outskirts 
or outside the city, market for hogs, 
fertilizer, etc., and, though rarely under 
American conditions, possibility of sale of 
steam or electric power, choice may be 
made between (1) burial under shallow 
layers of earth; (2) sanitary fills, which 
may be of considerable depth, if only the 
top and as much as may be of the slope 
is kept covered with ashes or earth; (3) 
incineration; (4) feeding to hogs; or (5) 
reduction, for the recovery of grease and 
tankage. The order in which these five 
methods is given has no significance. For 
obvious reasons, earth burial is likely to 
be available for only relatively small 
communities, but it might be used for 
considerably larger ones than usually 
practice it. The sanitary fill depends 
more upon topography, accessibility of 
land that needs filling, etc., than size of 
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city. Hog feeding has been and may be 
used for cities of considerable size, as 
witness Los Angeles today. Reduction is 
generally considered available only for 
cities of say 100,000 or more. Incinera- 
tion is readily adaptable to places of the 
smallest or the largest size, (theoreti- 
cally, at least) for the latter by multipli- 
cation of plants and consequent reduction 
of length of haul. I say “theoretically” 
because recent and current American ex- 
perience shows much difficulty in locat- 
ing incinerators in populated districts or 
even where there are many industrial 
plants. 

If I have already indicated it, let me 
reiterate that the choice between these 
and possibly other methods of disposal is 
not a matter of health, nor of cleansing 
per se, but of adaptability to local con- 
ditions, including relative cost. These 
questions of adaptability and cost, not 
forgetting methods of collection and 
transportation as related to methods of 
disposal, are engineering questions. Per- 
taining as they do to collection and to 
day-by-day disposal operations, they are 
ever recurring. They can be best and 
only answered by engineers. ° 

If most of what has been said relates 
to garbage, it should, nevertheless, be 
understood that the same line of argu- 
ment applies also to all other classes of 
refuse properly dealt with by a cleansing 
department. The other classes, except 
dead animals, ete., have even less rela- 
tion to health than has garbage, but their 
efficient disposal is likewise work for en- 
gineers to direct. 

In conclusion, the entire cleansing serv- 
ice, from choice of methods, through de- 
sign, construction, test, and operation of 
plant, is engineering in character. It 
should therefore be entrusted to a city 
department whose function it is to de- 
sign, construct and operate public works. 
That department should include in its 
staff one or more engineers experienced 
and competent in garbage and refuse dis- 
posal. When it does not include such a 
man or men, then, until they can be and 
are found and employed, and from time 
to time as special problems arise, a con- 
sulting engineer versed in these subjects 
should be employed. 





RESURFACING AND WIDENING EX- 
ISTING PAVEMENTS 


By A. J. Schafmayer, Division Engineer, 
Board of Local Improvments, City Hall, 
Chicago, Ill. 


(Editor’s Note: The following paper 
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was read before the Western Society of 
Engineers at Chicago in February, 1925.) 


Existing traffic conditions have ren- 
dered many of our present pavements 
inadequate or unfit to meet the demands 
made upon them. The effort to meet 
these demands and conserve the original 
investments so far as possible has re- 
sulted in a considerable increase in the 
widening and resurfacing of existing 
pavements. 

Resurfacing Pavements 

Resurfacing projects receive a careful 
analysis before being approved for con- 
struction. It is not considered necessary, 
however, that the same standards of de- 
sign and endurance should be applied to 
a resurface project as would be applied 
to an entirely new paving project. The 
ordinary resurface pavement is not ex- 
pected to last as long as a new pavement. 
We do not expect it to be as well de- 
signed as if it were entirely new, whether 
considered from the standpoint of com- 
fortable and safe riding qualities, surface 
drainage or appearance. The original im- 
provement is such an essential part of 
the new one that the new one should 
properly retain many of the character- 
istics of the original even though they 
might not be tolerated in a completely 
new design. It might very properly be 
asked—if resurfacing is not completely 


satisfactory, why consider it at all? The 
principal reason for considering it is 
economy. Resurfacing, if physically ad- 


visable, will undoubtedly result in a con- 
siderable initial economy. The exact 
amount saved varies of course with the 
individual conditions. In addition to this 
lower initial cost there are these further 
reasons for the property owner desiring 
to have his pavement resurfaced rather 
than rebuilt entirely. By postponing new 
construction ten or twelve years he may 
take advantage then of new and better 
types that may be developed. Also there 
will probably be new economies devel- 
oped in construction machinery and meth- 
ods of operation. And there is also a 
reasonable chance of a reduction in the 
cost of materials and in freight rates by 
that time. And finally he may sell his 
property and let the new owner pay for 
the more expensive pavement. These 
reasons explain why the demand for re- 
surfacing is unusually strong at the pres- 
ent time. The initial economy, however, 
is sufficient to create a popular demand 
for resurfacing in the majority of cases 
without any future consideration, so that 





106 


the question of resurfacing is usually 
confined to the physical possibilities. 

In considering the physical advisability 
of resurfacing old pavements in Chicago 
we have two general cases. 1. Those 
within two or three miles of Lake Michi- 
gan which have a sand sub-grade, and 
2. Those lying farther west which have 
a clay sub-grade. The same methods are 
used in studying either case. But in 
studying the advisability of resurfacing 
old macadam pavements, a greater mini- 
mum depth of old macadam is considered 
necessary in the second case than in the 
first. 

In studying these pavements the old 
surface or wearing course requires con- 
sideration as to its influence on the quan- 
tity of material to be removed, or whether 
it can be retained, in which case it is con- 
sidered as a part of the base. The old 
base or foundation should be generally 
sound, not ravelled or seriously de- 
pressed, and should have old replaced 
cuts and openings in good condition. It 
should also be of such general depth and 
cross section that the old base and the 
new surface can be made to conform to 
each other. This must be done without 
disturbing the established curb grade or 
damaging existing improvements. These 
last conditions require the greatest study 
and are freqeuently the cause of the r. 


+ 
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jection of an otherwise feasible resurfac- 
ing project. 

The difficulty of successfully conform- 
ing the old and the new together lies in 
the fact that in the earlier days of pave- 
ment construction crowns that would now 
be considered excessive were regularly 
used. This is especially true of the old 
water bound macadam type. The prob- 
lem then, after all other requirements are 
met, is to place a surface with a com- 
paratively flat crown on a base with a 
steep crown, keeping the new gutter a 
proper distance below the established 
curb grade and at adequate slopes for 
surface drainage, without removing so 
much of the old base as to destroy be- 
yond a reasonable limit its capacity for 
supporting loads. The. supporting ca- 
pacity being a function of the thickness, 
the minimum remaining thickness is con- 
sidered as the deciding factor. This 
minimum thickness is usually set at 7 
ins. for case 1 or a sand sub-grade, and 


- at 8 or 9 ins. for case 2 or a clay sub- 


grade. 
Field Surveys 

The preliminary work of our studies 
for resurfacing consists of detailed field 
surveys. These vary considerably in 
some features, depending on the kind of 
material in the old pavement. On sur- 
veys for resurfacing old water bound ma- 


1—STUDIES MADE OF OLD PAVEMENTS TO DETERMINE CROSS SECTION 


FOR NEW WORK. 
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cadam, which is the most common case, 
we first make test cuts or depth cuts in 
the pavement at each summit and inlet, 
at the crown and quarter points. The 
cuts are usually staggered back and forth 
across the street. The inspector records 
these measurements of depth in these 
cuts on blank forms, each cut being lo- 
cated by number and distances, and 
shown in its relative position on a sketch 
which is part of the form. Notes are 
also made as to the thickness of the oil 
mat or surface course if any, and any 
other pertinent detail such as the base 
being of the Telford type or of slag, etc. 
The rigid types such as brick, granite 
and concrete do not require such exten- 
sive cutting, but general depth and na- 
ture of base should be known. 

The level party makes a survey show- 
ing the cross section of the surface of the 
pavement at each summit and inlet, or 
break in grade, with readings on the 
curbs, gutters, quarters and crown. Care 
is used to have the quarter and crown 


- MUNICIPAL AND COUNTY ENGINEERING 107 


elevations taken at the location of the 
test cuts as previously reported. 
Office Studies 

From this information profiles and 
cross sections are platted. With the type 
of wearing surface having been decided 
upon and its allowable crown, the depth 
of gutters then determines whether addi- 
tional material must be added or the old 
material removed. In the case of ma- 
cadam pavements, it is usually necessary 
to remove part of the old pavement, while 
with the pavements of unit parts such as 
brick or granite block, additional material 
is frequently necessary. If the trial de- 
sign results in a deficiency of material in 
the old foundation, sometimes a change 
in the design by shifting summits and in- 
lets, or increasing the crown or raising 
the entire surface will make it possible 
to secure the minimum thickness of the 
old base. 

In this connection it is interesting to 
note that the designer has more latitude 
or room for adjustment or juggling the 


FIG. 2—TYPICAL CROSS SECTIONS MADE FOR STUDYING STREET-WIDENING 
PROJECTS. 
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gutters up and down, on the older pave- 
ments laid from 20 to 30 years ago, than 
on the more recent ones laid within the 
last 15 years. This is probably due in 
part to a report made in 1904 by John W. 
Alvord on Chicago Pavements in which 
he urged the design of pavements with 
shallower depths of exposed curb face. 
This recommendation combined with the 
general tendency of engineers for econ- 
omy in design has gradually resulted in 
our modern practice of designing pave- 
ments with exceedingly shallow curbs. 
When such pavements come up for a re- 
surface study about all that can be done 
is to remove the old surface and replace 
it with a new one of the same shape. 
Fortunately, these more recent pavements 
are generally of such cross section that 
this can be done. 


Where the old pavement has the ver- 
tical type of curb without gutters, it has 
frequently been found advisable to build 
a new concrete gutter in front of the old 
curb. 


It is worthy of note that there is a 
growing tendency among paving engineers 
at present to consider the future resur- 
facing when designing a new pavement. 
On brick, concrete and stone block pave- 
mentsgdrainage systems are being de- 
signed” with exposed curb heights ample 
enough to allow for a new surface to be 
superimposed without removing any of 
the original pavement. I have also heard 
of one city, Champaign, Illinois, George 
Lohman, city engineer, where provisions 
have been made in a new street railway 
franchise for meeting such future resur- 
faces with the street car rails. In view of 
our present and probable future paving 
practices this feature should receive care 
ful consideration from public authorities 
in preparing new ordinances for street 
railway franchises or for their extension. 


Where old pavements are resurfaced 
the asphaltic type of wearing surface is 
generally used. This is a very satisfac- 
tory material for resurfacing because it 
can be laid in a thin course and can be 
very readily adapted to the various con- 
ditions encountered in resurfacing. Any 
deficiency of material is provided for by 
a thicker binder, this being a modified 
black base. This material is also used for 
filling surface depressions and reshaping 
certain portions of the original pavement. 
While it is desirable to lay the binder 
upon the undisturbed base, still because 
it is necessary to disturb the existing 
base by openings for rehabilitating un 
derground utilities, we must provide for 
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considerable repairs to the old base. Such 
repairs are usually made with the same 
type of construction as was used in the 
original base. 

The Estimate, Ordinance and Specification 


While the studies are worked out in 
considerable detail these details are sum- 
marized in the official estimate in order 
to avoid new descriptions or phrasings 
which have not been passed on by the 
court. So far as possible each item is 
made identical with or described as 
nearly parallel as possible, with similar 
items in our estimates for new construc- 
tion. 

The ordinances necessarily must be 
more specific than the estimate but in ac- 
cord with the principle applied in new 
construction all operations and descrip- 
tions are grouped as far as possible and 
are covered by standard or previously 
adjudicated descriptions and phrasings. 
A recent example which presented some 
difficulties was one system to be resur- 
faced which consisted of an asphaltic 
concrete resurface on old macadam i 
part and included a part where the road- 
way is to be widened 10 feet on each 
side. The latter required a new base of 
surplus old material from the balance of 
the street, black base or binder, and new 
top. A part required new concrete gutter 
in front of old sandstone curb. Another, 
new curb and gutter of standard cross 
section. Another, new curb and gutter 
of a special cross section and another 
curb and gutter patching. Some inter- 
sections were excepted. Some were to 
be widened and adjusted, some to have 
long radius curb corners in place of sharp 
curb corners, requiring new pavement 
and old pavement adjusted; all including 
the necessary sewer adjustment. These 
were all reduced to practically standard 
descriptions and it is confidently expected 
that no legal attack can be successfully 
made upon the project on the ground of 
any deviation or variance from the legal- 
ly approved forms. 

After the assessment has been con- 
firmed in court, specifications are drawn 
to cover the work in complete detail. The 
general printed specifications for new 
work are used as a basis but are modified 
and amplified extensively to cover the 
particular improvement. 

Construction 


Resurfacing of pavements should be 
done by experienced men. It is the writ- 
er’s opinion that the supervision of an 
experienced foreman especially, is more 
important on resurface work than on 
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new construction. Inexperienced men 
make the most deplorable and ridiculous 
blunders. I had some experience of a 
green foreman suddenly moving in on a 
street and attaching rooter plows behind 
steam rollers and ripping up two blocks 
of a macadam pavement before he could 
be stopped. While the contractor then 
spent an extra week attempting to re- 
store it, it was manifestly impossible to 
secure the compactness it had received 
during almost 30 years of traffic. Like- 
wise competent inspectors should super- 
vise resurfacing work and the inspector 
should have frequent opportunities to 
consult with the engineer. The numerous 
irregular developments encountered ren- 
der this a necessity. 

The advantages of resurfacing are: 
Economy, less disturbance of existing im- 
provements, and less controversy. 

Economy 

o. The financial economy of resurfac- 
ing results from a saving on the pave- 
ment per square yard due to the saving 
of the cost of a new base. This is partly 
offset by the cost of preparing the old 
base. There is frequently a saving in 
the item of curbing. A material saving 
is usually effected in the item of sewer 
adjustment and new sewer appurtenances. 
An important saving is also found in the 
cost of excavation and the disposal of 
excavated material. 

An economy of time results from the 
fact that each block is thrown open to 
traffic as soon as it has been reshaped 
to receive the surface so that the street 
is open for use for all but a few days of 
the construction period. 

b. Where a street is resurfaced and 


Street From To 
Western Ave. Lawrence Foster Ave. 
Western Ave. 56th St. 63rd St. 
Western Ave. 63rd St. 7ist St. 
Ashland Ave. 75th St. 87th St. 


the old curbs are used, the old curbs, car- 
riage walks, lawns, drives, sidewalks and 
intersections all meet and are practically 
undisturbed. Where a new improvement 
is made nearly all these require adjust- 
ment, due to alignment, settling out of 
grade, or some other irregularity. 

c. There is less controversy over re- 
surfacing. The roadway width usually re- 
mains the same. There is rarely any ar- 
gument about narrowing or widening. 
There is seldom any argument over the 
type of surface, asphalt being generally 
acceptable. And finally there is usually 
less opposition to the improvement in 
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court because the public is strong for 
resurfacing. 
Disadvantages 


a. The engineering work is more la- 
borious and more expensive, as previous- 
ly shown. 

b. There are more uncertainties. It is 
a common thing to have something un- 
covered that requires a change in the 
plan or the removal of part of the old 
pavement and its replacement with new. 

ce. Old errors in alignment or grade 
and displacements of existing improve- 
ments are continued for a number of 
years. (This is listed as a disadvantage 
which it is from the standpoint of the 
general public or the engineer, but it is 
not considered as such by the individual 
affected.) : 

d. It often continues an old inadequate 
system of drainage and an obsolete de- 
sign which should be remodeled and 
there is an uncertainty as to the strength 
and durability of the completed improve- 
ment. 

Widening Pavements 

The demand for wider roadways comes 
in connection with the work of the Chi- 
cago Plan Commission, requests of motor 
and traffic organizations, improvement 
associations, and the desire of property 
owners in individual cases. 

Roadway widening was formerly con- 
sidered only when it was found necessary 
to repave a street. Now, however, owing 
to the demands created by the tremen- 
dous increase in motor traffic it is found 
necessary to widen pavements’ which 
have been in service only a comparatively 


few years. A few examples are given, as 
follows: 
Year Old Year New 
Paved Material Rdwy. Widened Rdwy. 
1915 Brick 42 ft. 1923 60 ft 
1915 Brick 50 ft. 1924 70 ft. 
1917 Brick 50 ft. 1924 70 ft 
1918 Asphalt 50 ft. N. of 79th St. 
42 ft. S. of 79th St. 


1924 70 ft. 


These are typical examples of pave- 
ments with widened roadways which had 
the old surface utilized to as great an 
extent as possible. Numerous others 
have had the roadway widened, or are 
under proceedings, without attempting to 
utilize the original surface, but which 
utilize all or part of the original base. 
A very interesting example of this type 
is Ashland Avenue from Devon Avenue 
to Pratt Avenue which is under proceed- 
ing for widening from 30 ft. to 56 ft. An- 
other is Chicago Avenue from Clark 
Street to Larrabee Avenue. under pro 
ceedings to be widened from a 50 ft. toa 
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70 ft. roadway. This is an old brick pave- 
ment laid in 1899. The street railway 
are below curb grade, while the sidewalks 
are either at grade or above it. This re- 
quires a different design as will be shown 
later on. 

North Clark Street roadway was wid- 
ened in 1924 from 42 ft. to 94 ft. In this 
case none of the old brick pavement 
which was laid in 1908 could be utilized. 
Other typical exampies of projects under 
proceedings where none of the old pave- 
ment can be salvaged, or where only a 
fractional slab of the old foundation can 
be used are Indiana Ave., from 15th to 
22nd Street and 22nd Street from Calu- 
met Avenue to Archer Avenue. In these 
cases the street will be widened 54 ft. 
on one side only and the present 38, 48 and 
53 ft. roadways will be widened to 88 ft. 
For most of their length the street car 
tracks now in the center of the old street 
will be moved over to the center of the 
new street. 

Studies for Widening 

Very careful surveys are made for aid 
in studying widening projects. The 
studies on the north end of Western 
Avenue were based on roadway cross sec- 
tions with level readings taken at 1 ft. 
intervals across the surface. On the sec- 


tion between 56th Street and 71st Street, 
we used similar cross sections but the 


readings were spaced 2 ft. apart. On the 
Ashland Avenue project similar sections 
were used. 

Our sections were taken at each sum- 
mit and inlet with special and diagonal 
sections at street intersections. It is 
also nceessary to note all poles, walks 
driveways, conduits, buffalo boxes, me- 
ters, and basement vaults with coal holes, 
manholes or trap doors in the portion of 
the sidewalk or lawn to be occupied by 
the widened roadway. 

Office Studies 

These items are platted and studied. 
The section of the new roadway is ap- 
plied to the old one. Trial transverse sur- 
faces for the widened portion are drawn 
in and the most feasible ones chosen. 
These are then checked for the longitu- 
dinal gradients in order to assure proper 
drainage. The surface is again deter- 
mined where the gradient is found insuffi- 
cient. When these surfaces are deter- 
mined the points of tangency or of inter- 
section of the new surface with the old 
determine the distance out from the old 
curbs over which the old pavement must 
be removed and relaid or replaced. These 
distances are shown on the contractor’s 
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and inspector’s working plans and are fol- 
lowed carefully during construction. The 
sections also show graphically the addi- 
tional concrete necessary to bring the old 
base up to its proper contour for the new 
roadway. 


A slightly different method of control- 
ling the distance that the old surface 
should be removed was used by the en- 
gineers on the Ashland Avenue project. 
Because of numerous irregularities be- 
tween summits and inlets which would 
not show on the cross sections the “cut 
back distance” was not shown on the 
working plan. Instead the longitudinal 
gutter slopes were determined and shown 
on the plan. Then the construction gang 
used a tight line drawn from the crown 
to the gutter elevation shown on the plan. 
The point of tangency with the surface 
was marked and the surface cut back to 
that point. 


The first method will probably be the 
more economical in yards of pavement 
replaced while the second will be likely 
to give better gradients and slopes and 
produce a better appearing surface, but 
will require replacing more old pavement. 
In either case the new surface will be a 
series of warped planes rather than 
warped parabolas or warped cylinders. 

Construction 


The construction follows the ordinary 
paving methods. The principal items of 
any difference to note are these: The 
importance of cleaning up all debris, fill- 
ing all ditches and keeping the thorough- 
fare open, as the old roadway is used 
constantly while the construction pro- 
ceeds. The necessity of protecting the 
workmen from traffic is very important. 
On streets with such dense traffic that 
it is necessary to widen the roadway this 
traffic is a serious danger. The same 
danger is encountered by the survey 
parties taking cross sections. Motorists 
are frequently so reckless and impatient 
of restraint that it may ultimately be 
necessary to assign uniformed policemen 
to protect workmen on such work in a 
way similar to that of the railroads who 
send out flagmen to protect their men. 
An item to check carefully where the 
surface is brick is the width of the indi- 
vidual brick. It should be equal to that 
of the original or the courses will soon 
be out of line or they will not “notch in” 
to the old surface. A difference of only 
one-sixteenth of an inch, such as might 
frequently occur in repressed brick by a 
slight film of clay or sand adhering to 
the button part of the mold and thereby 
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flattening the button on the finished 
bricks, will cause serious trouble in a 
project of this type. 

Another item of importance on a brick 
surface and the one where I probably 
made the most serious mistake on West- 
ern Avenue concerns the time when the 
last two lengths of brick may be removed 
adjoining the junction line between the 
undisturbed part and the relaid part of 
the old pavement. The old bricks should 
not be removed closer than the length 
of two bricks from this line until the day 
the new bricks are to be placed. In this 
case the fine grading gang ahead of the 
concrete gang was permitted to remove 
the old bricks up to the line. The old 
brick pavement then stood with these 
ragged edges while the concrete was laid 
and allowed to set; and in certain por- 
tions several weeks elapsed before the 
new bricks were laid. The pavement all 
this time was carrying a dense traffic in- 
cluding the heaviest trucks. The pounding 
and vibration of this traffic loosened or 
disturbed the old sand bed under the 
outer bricks to a certain extent. Gener- 
ally this was not apparent to an observer. 
In the few cases where displacement was 
observed the bricks were removed or the 
sand bed was tamped up under them. In 
all cases the new pavement was joined 
flush and smooth with the old surface. 
However, after a few months of pound- 
ing under the traffic numerous places 
showed a slight settlement of the sand 
bed under the last brick or two in the old 
surface. This condition would probably 
have been avoided if the last two bricks 
in each row had not been removed until 
just ahead of the gang laying new brick. 
Afeer widening, the surface of the old 
brick was cleaned and then received a 
top dressing of hot asphalt and torpedo 
sand. 

General 


The general design for widening exist- 
ing roadways followed mainly in Chicago 
has been that of a crowned roadway with 
gutters at the curbs. The general de- 
sign which leaves the old gutter undis- 
turbed and carries the newly widened 
portion up to the new curb on a rising 
slope and gives the curb a very shallow 
exposure has been considered but has 
not been generally used except on Chi- 
cago Avenue from Clark Street to Larra- 
bee Street as previously described, and 
on the proposed widening of Ogden Ave- 
nue from Randolph Street to Roosevelt 
Road where similar conditions exist. 
This design has the advantage of being 
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more economical and permits widening a 
roadway with a low street car track and 
general surface including gutters, and 
with high sidewalks, in such a way that 
the high steps at the curbs are eliminated. 
There are certain objections to it, how- 
ever. One is the slight wavy effect it 
may have on traffic. Another is the ob- 
jection to having the gutter in the trav- 
elled portion of the roadway on account 
of the unsightliness of accumulations of 
debris. Also because of the fact that 
where obstructions form pools by back- 
ing up the water these pools are a greater 
detriment out in the travelled way than 
adjoining the curb. Another point of in- 
fluence against this design is the fact 
that the general appearance of this type 
of street is not as pleasing as the contin- 
uous crown type. However, this. type is 
a practical necessity in such cases as 
these just described. 


A feature of the general design that 
has been under consideration is that of 
making the widened part of the pavement 
of a lighter section than that of the main 
roadway. It is held that since this strip 
along the curbs is largely used for stand- 
ing traffic or parked vehicles such a 
lighter section would be justified. A de- 
tail which has been suggested in this 
connection, if the design using the orig- 
inal gutter were adopted, has been to 
build this addition at a slightly higher 
elevation than the original surface. The 
connection with the old surface near the 
gutter would be made with a 2 or 3 in. 
bevel or short radius curve. This slight 
rise would serve notice, in a manner, to 
all drivers that the outer portion is not 
one of the main traffic lanes. And yet 
where it would be desirable to turn out 
for temporary use or for parking the 
slight rise could be readily mounted by 
any automobile. While this type offers 
several obvious advantages it has not as 
yet been selected for any project by the 
Board of Local Improvements. 


Conclusion 


Utilization of old pavements by resur- 
facing and widening are two phases of 
highway engineering that are being 
forced on engineers by the economic and 
traffic demands. The engineers engaged 
in the pavement industry have been re- 
luctant to attack these phases of their 
work because they mean more work and 
more detailed study for the same output, 
or a much poorer showing in quantity or 
results compared with an equal effort ex- 
pended on new construction. Public au- 
thorities while willing to order such 
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work frequently do not understand why 
it requires so much more time and effort 
to produce satisfactory results. The gen- 
eral public has not the slightest idea of 
the increased work required and does not 
give it a thought. They simply want the 
work done right. But the general public, 
because o° traffic conditions, is properly 
demanding more work of the resurfacing 
and widening type, and they rightfully 
expect economy and ability in its design 
and execution. Furthermore, our more 
permanent and durable types of pavement 
foundations which have been common in 
the last 15 years are inevitably leading 
us to a constantly increasing volume of 
such work. The engineers should face it 
squarely. The decision as to whether the 
old pavement can be utilized in a new im- 
provement is usually up to the engineer. 
This is because he is expected to have 
training, skill and judgment for gathering 
the facts and figures, and classifying and 
studying them in their proper relation- 
ships to determine the correct method. 
Everyone knows that half baked projects 
lead to trouble and bring discredit to a 
worthy field of construction and to the 
engineering profession. For these rea- 
sons, the engineers should insist on suffi- 
cient time and adequate and competent 
staffs to produce thoroughly worked out 
studies and plans for either resurfacing 
or widening projects. 





GOOD ROADS PARTNERSHIP 


(From the 


Minneapolis Tribune) 


In his “drive” for economy, President 
Coolidge speaks disapprovingly of the 
joint financing of good roads construction 
by the federal government and the state 
governments. He does not seem to care 
for this kind of cooperation “in prin- 
ciple,” but he offers the more practical 
and obvious objection that it tends to en- 
courage extravagance in public expendi- 
tures for roads and so helps to keep the 
tax burden onerous. 


In commending the President for his 
economy policy it is not necessary to fol- 
low him all the way. It is doubtful if the 
considered judgment of the country sus- 
tains him in his position on federal aid 
for public highways. In many of the 
states all or a great part of the bill for 
the construction of state highway sys- 
tems, in contradistinction from local, or 
feeder, roads, comes out of the pockets of 
owners of motor vehicles. 
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It is surprising how little complaint 
comes from this group of taxpayers for 
this purpose. The owners of the 
17,000,000 vehicles in the country—if that 
is the approximate number—desire and 
must have good roads if they are to gain 
the maximum of pleasure and profit from 
their cars, and they are willing to pay 
for them. For the output they feel that 
they are largely, if not entirely, requited 
in savings of time, gasoline and wear and 
tear on mechanism. 


Those who approve of federal and state 
cooperation in financing good roads have 
various reasons for the attitude they take. 
They feel that with the government 
equity thus established, if we may so 
speak of it, there is obtained a better 
articulation of good roads from state to 
state. This is important not only as a 
civic asset, but as a consideration of na- 
tional defense. They believe also that 
with the government “look-in” there is 
better assurance that the dollar spent for 
construction will be made to yield a maxi- 
mum of good results in roads and service. 
The opportunities for private profiteering 
at public expense are minimized. States 
which accept federal government aid are 
obligated to see that roads once built are 
maintained in serviceability. 


With land grants and bond issues—the 
latter for the Pacific railroads—the fed- 
eral government aided the states in the 
building of railroads 50 or 60 years ago. 
It made a mistake in its failure to begin 
at the outset its regulatory policy, but 
otherwise federal cooperation in railroad 
building was an indispensable factor in 
the facilitation of the development of the 
country. Important, too, was its effect in 
the weaving of social and political ties 
that contributed to nationalism. 

It is not necessary that the federal gov- 
ernment have the same measure of con- 
trol or supervision over the interstate 
highways it helps to build as over the 
railroads, but the “equity” referred to is 
a good thing for the country as a whole. 


Good roads running from state to state 
have a_ substantial civic value. The 
American people are seeing their own 
country and making contacts with one 
another by means of highways in a way 
that was not possible to them with the 
aid of railroads alone. Travelers by rail- 
roads necessarily stick to tracks and 
more or less rigid schedules. Travelers 
by highway have a tremendous latitude 
for choice both as to route itinerary and 
the division of time. Good highways and 
motor vehicles are better popular enlight- 
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eners than railroad beds and trains. 
Neighbors used to live one, five or ten 
miles away. Now they may live 100 or 
200 miles away, and fraternizing with 
them is in the day’s run. 

It is not so much what we spend for 
roads, within reason, as what we get for 
what we spend, and that is enough from 
the standpoint of the individual citizen 
or the nation to warrant the federal gov- 
ernment’s continuance of its good roads 
partnership for at least some years to 
come. 





PLAYGROUNDS AND CHILD 
SAFETY 


Fatal street accidents to children are 
much fewer in cities amply supplied with 
well distributed playgrounds than in 
cities not so well supplied with these 
safety zones. This conclusion of the Na- 
tional Safety Council engineers is made 
public by the Playground and Recreation 
Association of America, with which the 
Council is cooperating in its safety cam- 
paign. 


The investigations of the safety ex- 


perts in most of the cities cover the three 
year period 1922-1924 and show that cities 


with the most playgrounds had from one- 
third to one-fourth as many child pedes- 
trian fatalities as adult fatalities. 


In Cleveland, with a high pedestrian 
fatality rate, less than 30 percent of the 
victims were children, according to the 
study. This city has 72 supervised play- 
grounds. This low percentage of child 
fatalities is in marked contrast to the 
high percentage in an eastern county, 
where playgrounds are few and poorly 
distributed. 

In Toledo, very few child fatalities 
were found within normal drawing dis- 
tance of playground locations. Toledo 
has twelve playgrounds. The positions of 
the grounds were plotted on a spot map 
and circles of a quarter mile and half 
mile radius were drawn about each to 
indicate their effective area for the dif- 
ferent ages of children. Out of 32 child 
automobile fatalities during the three 
years, 1922-1924 inclusive, only four oc- 
curred within the quarter mile circles 
and six in the half mile distance. 

In Richmond, which has many play- 
grounds in proportion to the population, 
the child automobile fatalities were less 
than 25% of the total number in which 
pedestrians were involved. Only twelve 
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children were killed by automobiles in 
the city during a three year period end- 
ing December 21, 1924. 

Two hundred thirty-one cities reported 
635 new playgrounds last year, according 
to the Playground and Recreation Asso- 
ciation. New athletic fields number 132. 





ECONOMIC VALUE OF ROAD 
REINFORCEMENT 


An excellent progress report of the spe- 
cial investigation on the Economic Value 
of Steel Reinforcement in Concrete Roads 
was presented by C. A. Hogentogler, 
Chairman of that investigation, at a re- 
cent meeting of the Executive Committee 
of the Highway Research Board of the 
National Research Council. Mr. Hogen- 
togler expressed appreciation for the 
splendid cooperation and assistance re- 
ceived in the course of this study from 
the various state highway departments 
and other organizations. 


The report showed that inspections 
have been completed on 375 miles of plain 
and reinforced concrete roads, varying in 
age from one to ten years, and containing 
approximately 300 comparisons of slabs 
with and without steel which were sub- 
jected to the same influencing conditions. 
These roads are located in Massachusetts, 
Connecticut, New York, New Jersey, 
Pennsylvania, Delaware, Maryland, Vir- 
ginia, North Carolina, Georgia, and Ohio. 
The states still listed for inspection are 
Michigan, Illinois, Missouri, Wisconsin, 
Iowa, Utah, Washington, California, 
Texas, and Mississippi. 


It is thus assured that a _ sufficient 
number of direct comparisons will be 
made to warrant drawing definite con- 
clusions regarding the effect of steel as 
influenced by age, design, traffic, climate, 
and subgrade, as well as by the type, 
weight, and placement of the reinforce- 
ment itself. Detailed sketches, designs, 
and tables are being prepared which will 
give basic comparisons and a summary 
of results. Maintenance costs of both 
plain and reinforced concrete roads have 
also been secured on a large mileage. 
These costs are in such detail as to show 
how the maintenance is influenced by any 
desired variable. 

The final report on this investigation 
will be one of the most complete studies 
on concrete roads ever undertaken. It 
will be presented at the Fifth Annual 
Meeting of the Highway Research Board 
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to be held in Washington, D. C., on Dec. 
3 and 4, 1925. As a supplementary fea- 
ture of this report it is expected to have 
papers presented by representatives of 
several states which have compiled spe- 
cial information on plain and reinforced 
concrete roads. It is planned to devote 
one of the sessions of the Annual Meeting 
of the Highway Research Board to the 
discussion of this report. 





METHODS OF RATING RIVERS TO 
BE STANDARDIZED 


A joint technical committee is now be- 
ing organized to bring about national 
uniformity in the methods of rating the 
water power of rivers, according to an 
announcement by the American Engi- 
neering Standards Committee, 29 W. 39th 
St., New York. At the present time a 
given water power development may be 
rated at 10,000, 20,000 or 40,000 H. P. by 
different engineers, according to the point 
of view from which the work is done by 
the engineers. For example, the first fig- 
ure might mean that the power is prac- 
tically available all the time without 
provision of any storage basin. The sec- 
ond might mean that this power is avail- 
able a certain percentage of the time. 
The last figure might indicate that under 
certain conditions, as for example if a 
storage reservoir is provided, the most 
effective use of the river flow will be 
achieved when this rate is reached. 

At the instance of the Geological Sur- 
vey, the A E S C made an investigation 
of the situation and found that many dif- 
ferent groups were interested in bringing 
about national uniformity in the rating of 
rivers, including light and power com- 
panies, financial groups interested in 
power development, consulting engineers 
and Federal authorities, such as the Fed- 
eral Power Commission, Geological Sur- 
vey, and Reclamation Service. This in- 
vestigation was carried out by a special 
investigating committee under the chair- 
manship of Charles A. Mead, and a ques- 
tionnaire was sent to all interested tech- 
nical and industrial groups. 

The subject was discussed at length at 
the World Power Conference held in Lon- 
don in 1924 and the conference recom- 
mended that the subject be taken up in 
the different countries and if possible in- 
ternational agreement be reached upon it. 
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Statistical data published as the results 
of various surveys made by competent 
bodies, giving the amount of potential 
power resources in different sections of 
the country are now not always compar- 
able, as the basis for rating rivers varies 
greatly and the work now being under- 
taken will supply the need of uniformity 
in order that the data shall always mean 
the same thing to engineers, operating 
companies and investors. 





MUNICIPAL BORROWING DE- 
CLINES 


Municipal borrowing generally reaches 
its peak in May or June. In seven of the 
past ten years, says The Daily Bond 
Buyer, June was a bigger month than 
May with respect to flotations of State 
and municipal loans, while the May total 
exceeded that of June in the other three 
years. In two of these years (1917 and 
1920) heavy borrowing continued on into 
July, in which month the peak was 
reached. 

This year May was the big month, bond 
flotations reaching a total of $185,463,376. 
A decline in June to $141,241,192 was fol- 
lowed by a further drop in July to $110,- 
612,522. For the seven months of the 
year to July 31st, the total was $850,545,- 
929, as compared with $943,034,121 in the 
corresponding period last year. 

“It now seems reasonable to assume,” 
says The Daily Bond Buyer, that State 
and municipal bond flotations reached 
their peak in 1924 with a total of $1,400,- 
000,000. For several years to come this 
class of financing should not be greatly in 
excess of $1,000,000,000 a vear.” 

The following tabulation, compiled by 
The Daily Bond Buyer of New York, gives 
the total amount of State and municipal 
bond issues brought out in July and the 
seven months ended July 31st for the past 
ten years: 

Seven months 

July ending July 31 
$110,612,522 $850,545,929 
112,254,665 943,034,121 
67,601,722 683,910,342 
120,008,165 854,165,441 
108,925,459 617,017,761 
79,914,826 429,891,817 
75,649,360 384,537,802 
20,905,646 155,038,730 
88,946,592 304,098,265 
40,931,309 326,429,929 
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Once a Tarvia-Town 
always a Tarvia-Town— 


ERE’S a significant fact: “‘Repeat orders 
make up the bulk of Tarvia business!” 





Many cities, towns, states and counties have 
been steady users of Tarvia over a period of 
ten to twenty years or more. And in those 
places we are apt to find the same road officials 
in office who were “in” when the Tarvia pro- 
gram was inaugurated. 


What is the reason for this enduring satis- 


faction with a Tarvia program? The roads 
themselves. Many of the old pavements, built 


in the years when automobiles were snorting Summit, New Jersey, is a 


novelties, are still in perfect condition today— 
still as smooth, mudless, dustless and skid-proof 
as the day they were built. 


Note: The experience of hundreds of road officials has 


typical Tarvia-Town. In 
1914, Summit first began us- 
ing Tarvia. Now there are 30 
miles of mudless,dustless, 
all-year Tarvia streets within 


proved that only the most economical maintenance is nec- the city limits. 


essary to make a Tarvia pavement last indefinitely. 
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